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NASA F i n a l  Report  
The a t t a c h e d  material  comprises t h e  t h i r d  and f i n a l  
r e p o r t  t o  be submitted t o  NASA under g r a n t  NGR 22-007-194, 
concerned w i t h  t h e  assignment of nanes to craters on the  fa r  
s i d e  of  t h e  Moon by t h e  Working Group on Lunar Nomenclature 
(of Commission 1 7  o f  t h e  I n t e r n a t i o n a l  Astronomical Union, I A U I F  
D,H,  Menzel, Chairman, ~ 
On t h e  a f t e r n o o n  of 20 August 1970 Menzel p re sen ted  t o  
t h e  m e m b e r s  of Commission 1 7  of t h e  I A U  t h e  D r a f t  Report  of t h e  
Working Group on Lunar Nomenclature, Several members of t h e  
Executdve C o m m i t t e e  o f  t h e  I A U ,  i n c l u d i n g  t h e  P r e s i d e n t ,  Professor 
0, Heckmann, and t h e  S e c r e t a r y ,  P r o f e s s o r  L o  Perek, a t t e n d e d  t h e  
meet ing t o  e v a l u a t e  t h e  impact of t h e  r e p o r t  on t h e  Commission, 
e s p e c i a l l y  t h e  recommended i n c l u s i o n  of  twelve l i v i n g  a s t r o n a u t s  
and cosmonauts , 
I 
Thersubstance of t h i s  r e p o r t  appears  i n  t h e  I n t r o d u c t i o n  
t o  the a t t a c h e d  material ,  Th i s  material is  e s s e n t i a l l y  a corrected, 
f i n a l ,  and o f f i c i a l  v e r s i o n  of t h e  Second Report  submi t ted  under 
t h e  subject g r a n t ,  I n  a d d i t i o n  t o  t h e  b i o g r a p h i c a l  data, t h e  
c o o r d i n a t e s  of the crater a s s igned  t o  each name have been added, 
The r e p o r t  w a s  accepted  w i t h  a few minor mod i f i ca t ions  by C o r n i s -  
sicjil 17 and by the Geiieral Asseiiibly of the IA'U', aad t h e  niiii?.ES and 
p o s i t i o n s  g iven  h e r e i n  are now o f f i c i a l  and au tho r i zed  f o r  use.  
Commission 1 7  r a i s e d  no o b j e c t i o n  t o  naming craters for  
s i x  l i v i n g  USA a s t r o n a u t s  and s i x  l i v i n g  USSR cosmonauts. A l s o  
accepted  w a s  t h e  p roposa l  for  naming a crater APOLLO, on t h e  f a r  
s ide,  t o  commemorate t h e  USA Manned Landing Program and a l l  who 
c o n t r i b u t e d  t o  i t s  success .  I t  w a s  f u r t h e r  agreed t h a t  t h e  a c t u a l  
l and ing  s p o t  of Apollo 11 should  be o f f i c i a l l y  named T r a n q u i l l i t y  
B a s e  (S ta t io  T r a n q u i l l i t a t i s ) ,  and t h a t  i t s  l o c a t i o n  be marked 
w i t h  a s m a l l  x on f u t u r e  maps, and t h a t  l o c a t i o n s  of  S inus  Lunicus 
and P l a n i t i a  Descensus be s i m i l a r l y  marked, 
A t  t h e  meet ing of Commission 17, D.W,G, Arthur  raised 
o b j e c t i o n s  t o  a f e w  of t h e  assignments  on t h e  grounds t h a t  t h e  
Working Group had d e p a r t e d  f r o m - t r a d i t i o n  by g i v i n g  names t o  
c e r t a i n  craters t h a t  l a y  w i t h i n  other very  l a r g e  craters, and t h a t  
t h i s  p r a c t i c e  would cause  confus ion  l a t e r  when L a t i n  l e t te r  names 
w e r e  a s s igned  t o  s u b o r d i n a t e  cratersc I t  w a s  agreed  t h a t  t h e  
fo l lowing  names would be relocated: Chappel l ,  Hagen, I n g a l l s ,  
Krylov, and D a s .  The new l o c a t i o n s  are g iven  w i t h  t h e  b iog raph ies .  
Other' o b j e c t i o n s  w e r e  raised by Ar thur  and E ,  Whitaker t o  
t h e  r e l o c a t i o n  of a few names from t h e i r  1 9 6 4  l i s t ,  where t h e  
Working Group had been unable  t o  f i n d  any f e a t u r e  i n  t h e  o r i g i n a l  
p o s i t i o n  on t h e  ACIC maps. Subsequent t o  t h e  IAU meeting-- 
u n f o r t u n a t e l y  a f t e r  t h e  o f f i c i a l  ACIC maps had been pr in ted- -  
Whitaker provided t h e  Chairman of the Working Group wi th  photographs 
of t h e  o r i g i n a l  f e a t u r e s ,  t h u s  e s t a b l i s h i n g  t h e i r  e x i s t e n c e ,  and 
it was determined t h a t  t h e  names should  be  r e s t o r e d  t o  t h e i r  1 9 6 4  
l o c a t i o n s ,  These names were Banachiewicz, Boltzmann, Hedin, 
LamaE-ck8 Rayleigh,  and Reimann. 
c r a t e r s ,  To  one of t h e s e B  i n i t i a l l y  a s s igned  t o  Rayleigh,  at 
6 7 S p  1 7 9 E I  w e  have p r o v i s i o n a l l y  a s s igned  t h e  name of Minnaert ,  
t o  honor t h e  d i s t i n g u i s h e d  Dutch astronomer and a s t r o p h y s i c i s t  
who had p a r t i c i p a t e d  so a c t i v e l y  i n  o a r  work on l u n a r  nomenclature 
pr ior  to h i s  d e a t h  i n  October 1970,  
T h i s  r e l o c a t i o n  l e f t  vacan t  a number of e x c e l l e n t  f a r - s i d e  
INTRODUCTION 
A t  t h e  Prague meeting of t h e  I A U  i n  1 9 6 7 ,  a Working Group on Lunar Nonien- 
c la ture  w a s  appoin ted  charged w i t h  t h e  major r e s p o n s i b i l i t y  of a s s i g n i n g  
names t o  c r a t e r s  on t h e  Moon's f a r  s i d e .  The members were P r o f e s s o r  M. Minn- 
aert ,  P r o f e s s o r  A. Mikhai lov,  and P r o f e s s o r  D, H. blenzel as  Chairman; Prof -  
e s so r  A. D o l l f u s ,  as P r e s i d e n t  of Commission 1 7 ,  was a member ex  o f f i c i o .  
Later P ro fes so r  B. Levin r ep laced  P ro fes so r  Mikhailov. 
The Working Group he ld  f i v e  formal  meet ings ,  t h e  f i r s t  i n  Cambridge, Mass- 
a c h u s e t t s ,  and i n  New York C i t y ;  t h e  second i n  P a r i s ,  t h e  t h i r d  i n  MOSCOW, and 
t h e  l a s t  two i n  P a r i s ,  I n  a d d i t i o n  t h e  f o u r  members have exchanged g r e a t  
q u a n t i t i e s  of correspondence.  The l i s t  of 513 names p resen ted  herewi th  i s  
a r e s u l t  of t h e i r  s tudy .  
I n  o rde r  t o  o b t a i n  a l i s t  a s  completely r e p r e s e n t a t i v e  and i n t e r n a t i o n a l  
a s  p o s s i b l e ,  t h e  Chairman made c o n t a c t ,  through t h e  Na t iona l  Academy of S c i -  
ences of t h e  United S t a t e s ,  w i t h  t h e  n a t i o n a l  academies o r  e q u i v a l e n t  organ- 
i z a t i o n s  i n  o t h e r  c o u n t r i e s  throughout  t h e  world.  The g r e a t  m a j o r i t y  of t h e s e  
responded, g i v i n g  in fo rma t ion  about  p o t e n t i a l  nominees f o r  c r a t e r  names. A l l  
members of Commission 1 7  and members of t h e  Execut ive  Committee of t h e  IAU 
were a l s o  con tac t ed .  W e  could n o t  of cour se  u s e  a l l  of t h e  many s u g g e s t i o n s  
w e  r ece ived .  
t h e  l i s t  prepared by P r o f e s s o r  Lipsky a f t e r  the o b s e r v a t i o n s  of Zond 3 .  
any p a i r  of names t h a t  sounded too s i m i l a r ,  a s  w e l l  as names t h a t  resembled 
t o o  c l o s e l y  o t h e r s  a l r e a d y  a s s igned  on t h e  near  s i d e  of t h e  Moon. T h i s  proce-  
dure  n e c e s s a r i l y  l e d  t o  t h e  exc lus ion  of a number of h i g h l y  d i s t i n g u i s h e d  
names. For example, Ruther ford  had t o  be omi t ted  because of t h e  c r a t e r  Ruther- 
f u r d  on t h e  nea r  side, and Born was excluded because of p o s s i b l e  confus ion  
wi th  Bohr. Some problems of t h i s  type  remain i n  t h e  e a r l i e r  l i s t s  of Blagg 
and M u l l e r  and of Ar thu r ,  and need f u r t h e r  s tudy  and c l a r i f i c a t i o n .  
t i o n ,  so t h a t  w e  could  a s s i g n  t h e  l a r g e r  c r a t e r s  t o  persons  of h ighe r  
d i s t i n c t i o n .  
a l p h a b e t i c a l  o r d e r ,  i n  l a t i t u d e  zones from t h e  n o r t h  t o  t h e  sou th  po le .  Th i s  
procedure would have made it p r a c t i c a l  t o  l o c a t e  many of t h e  c r a t e r s  on t h e  
maps wi thou t  u s e  of an index.  Unavoidable excep t ions  t o  t h e  r u l e  occur red ,  
however, and s e v e r a l  c a r t o g r a p h e r s  ob jec t ed  on a e s t h e t i c  grounds.  The Working 
Group, a f t e r  r e c o n s i d e r a t i o n ,  f i n a l l y  acceded t o  t h e  p r e f e r e n c e s  of  t h e  cpart- 
ographers ,  and a s s igned  names t o  craters, w i t h i n  each  ca t egory  of d i s t i n c t i o n ,  
by t h e  u s e  of random numbers. 
way a s  t o  a g r e e  w i t h  t h e  d e s i g n a t i o n s  p r e v i o u s l y  made by P r o f e s s o r  Lipsky. 
However, w e  found t h a t  many of t h e  c r a t e r s  named i n  h i s  l i s t ,  though w e l l -  
d e f i n e d ,  w e r e  cons ide rab ly  sma l l e r  than t h e  l i m i t  w e  had a r b i t r a r i l y  set from 
t h e  NASA O r b i t e r  photographs.  We had, t h e r e f o r e ,  t o  make some adjus tments .  
I n  a d d i t i o n ,  w e  i nco rpora t ed  a l a r g e  number of t h e  names from 
To minimize t h e  danger of confus ion  i n  o r a l  usage ,  w e  e l i m i n a t e d  one of 
We d iv ided  t h e  nw,ss  i n t o  f i v e  c a t s g o r i e s  acccrZlkng t~ r e l ~ t i v ~  c? is t inz- -  
The Working Group o r i g i n a l l y  planned t o  a s s i g n  $he iames i n  approximate ly  
I n  so f a r  a s  p o s s i b l e ,  t h e  Working Group t r i e d  t o  a s s i g n  names i n  such a 
A l s o ,  c e r t a i n  p r e v i o u s l y  named f e a t u r e s p  e s p e c i a l l y  t h o s e  on o r  n e a r  
Mare O r i e n t a l e ,  proved t o  be  non-exis ten t ,  A s  a r e s u l t  t h e  names o f  f o u r  
supposed mountain c h a i n s  (Montes) must be cancelled: D'Alembert, Lekbni tz ,  
Doerfe l ,  Hercyni i ,  and S o v i e t i c i .  We r e a s s i g n e d  t h e  name of D ' A l e m b e r t  t o  
one of t h e  l a r g e r  craters, W e  a l s o  changed t h e  names of  t h r e e  s m a l l  f e a t u r e s  
i n  t h e  v i c i n i t y  of Mare O r i e n t a l e  from Mare t o  Lacus: A e s t a t i s ,  Autumni, and 
V e r i s .  
One of t h e  l a r g e r  f e a t u r e s  on t h e  f a r  s i d e  w a s  g iven  t h e  name Apollo t o  
commemorate t h e  USA program of t h a t  name f o r  l and ing  a man on t h e  Moon. L i k e  
Mare Moscoviense, Apollo has  many sma l l e r  c r a t e r s  i n  i t s  v i c i n i t y  which can 
be  used f o r  commemorative purposes .  The names of deceased S o v i e t  cosmonauts 
were ass igned  to f e a t u r e s  nea r  Mare Moscoviense, and t h o s e  of deceased Amer- 
i c a n  a s t r o n a u t s  t o  f e a t u r e s  i n  t h e  v i c i n i t y  of Apollo,  w i t h  one n o t a b l e  ex- 
cep t ion .  The name of Gagarin,  t h e  f i r s t  man t o  o r b i t  t h e  e a r t h ,  w a s  a t t a c h e d  
t o  one of t h e  more prominent f e a t u r e s  on t h e  f a r  s i d e .  
i 
t 
ii  
. The members of Commission 1 7  w e r e  i n v i t e d  t o  expres s  t h e i r  o p i n i o n s  on 
t h e  ques t ion  of u s i n g  the names of l i v i n g  a s t r o n a u t s .  Of t h o s e  who r e p l i e d ,  
n e a r l y  a l l  favored  t h e  u s e  of t h e  names of t h e  men who p a r t i c i p a t e d  i n  t h e  
f i r s t  l una r  l and ing ,  and a m a j o r i t y  urged r e c o g n i t i o n  of a l l  of t h e  Apollo 
a s t r o n a u t s  who had e i ther  1-anded on or been i n  t h e  v i c i n i t y  of t h e  Moon, The 
Working Group f i n a l l y  agreed  t o  recognize  t h e  three a s t r o n a u t s  02 Apollo 8 ,  
who were t h e  f i r s t  t o  o r b i t  t h e  Moon and t o  see and photograph i t s  f a r  s i d e ,  
and t h e  t h r e e  a s t r o n a u t s  of Apollo 11, who p a r t i c i p a t e d  i n  t h e  f i r s t  l anding  
of man on t h e  Moon. The t h r e e  a s t r o n a u t s  of Apollo 8 w e r e  a s s igned  c r a t e r s  
i n  t h e  v i c i n i t y  of t h e  c r a t e r  Apollo,  and t h o s e  o f , A p o l l o  11 were a s s igned  
t h r e e  p rev ious ly  un-named s m a l l  craters nea r  t h e  l and ing  p o i n t  on Mare Tran- 
q u i l l i t a t i s ,  I n  a d d i t i o n ,  t h e  Working Group agreed t h a t  six d i s t i n g u i s h e d  
l i v i n g  cosmonauts of t h e  USSR be accorded s i m i l a r  r e c o g n i t i o n  by c r a t e r s  i n  
t h e  v i c i n i t y  of i'/Iarc Moscoviense. 
fo l lows ,  t o  avoid a s  f a r  as p o s s i b l e  d u p l i c a t i o n  of names. The c r a t e r  p r e v i -  
ous ly  des igna ted  J o l i o t - C u r i e  w i l l  hencefor th  be c a l l e d  J o l i o t .  
of t h e  P o l i s h  members of Commission 3.7, w e  a s s igned  a s e p a r a t e  c r a t e r  t o  
Marie Cur i e ,  t o  be known a s  Sklodowska, h e r  maiden name. F i n a l l y ,  we named 
a t h i r d  f e a t u r e  f o r  Pierre C u r i e ,  t o  be known hence fo r th  a s  Cur ie .  
A number of y e a r s  ago t h e  B r i t i s h  s e l e n o l q g i s t ,  Wi lk ins ,  named t h e  crater 
p rev ious ly  i d e n t i f i e d  a s  Clavius  B ,  on t h e  near  s i d e ,  f o r  R u s s e l l  P o r t e r ,  t h e  
d i s t i n g u i s h e d  American amateur who had c o n t r i b u t e d  i n  many ways t o  t h e  deve l -  
opment of a s t ronomica l  s c i e n c e ,  Ile i s  perhaps b e s t  known for  h i s  b e a u t i f u l  
drawings showing t h e  d e t a i l e d  c o n s t r u c t i o n  of t h e  200-inch H a l e  t e l e s c o p e .  
Although t h i s  name appeared on some l u n a r  maps, it has  never  been fo rma l ly  
accepted  by t h e  I A U .  S ince  P o s t e r  was on our  l i s t  anyway, w e  dec ided  t o  
a s s i g n  h i s  name o f f i c i a l l y  t o  Clavius  B ,  
by adding them t o  f e a t u r e s  on t h e  Moon a - l r e a d ~ ~  b e a r i n g  t h e i r  n m p -  
of t h i s  book le t ,  w e r e  p repared  by D r .  Barbara B e l l ,  of t h e  Harvard Col lege  
Observatory,  w i th  t h e  a s s i s t a n c e  o f  t h e  members of t h e  Working Group. The 
source  of d a t a  on each name i s  i d e n t i f i e d  as fo l lows :  
The name Cur i e  p re sen ted  a s p e c i a l  problem, which w e  f i n a l l y  r e s o l v e d  as 
A t  t h e  r e q u e s t  
.' 
W e  propose t o  commemorate t h e  17 a d d i t i o n a l  pe r sons  l i s t e d  on p. 35-36 
The b i o g r a p h i c a l  n o t e s  on a l l  t h e  persons  se lec ted ,*which  form t h e  ba l ance  
(W) = d a t a  from World Who's'Who i n  Sc ience  (Marquis,  1968) ;  t h i s  
(L) = d a t a  supp l i ed  by Levin 
(Mz)= d a t a  ob ta ined  by Menzel and/or B e l l ,  from correspondence,  
(A) = American Men of Sc ience  
source  w a s  used f o r  every  name t h a t  could be found t h e r e i n .  
(M) = d a t a  s u p p l i e d  by Minnaert  # 
pub l i shed  o b i t u a r i e s ,  etc, 
The book le t  i n c l u d e s  i d e n t i f y i n g  n o t e s  on t h e  names adopted by t h e  I A U  i n  
1 9 6 4  ( A r t h u r ' s  L i s t )  and i n  1 9 6 1  (USSR l i s t ) ,  a s  these d a t a  have n o t  been 
p rev ious ly  a v a i l a b l e .  
Mr. Robert  W. Carder  of t h e  Aeronaut ica l  Char t  and Informat ion  Center  
(of t h e  U . S . A i r  Force) gave i n v a l u a b l e  a s s i s t a n c e  t o  t h e  Working Group, 
provid ing  u s  f i r s t  w i t h  p r o v i s i o n a l  l una r  maps and la ter  w i t h  t h e  r e v i s e d  
maps and p r i n t e d  o v e r l a y s ,  which we used t o  make t h e  a s s ig rmen t s .  H e  a lso 
superv ised  p r e p a r a t i o n  of t h e  Moon maps. 
Donald €1. Menzel, Chairman of t h e  
Harvard Col lege  Observatory & 
Smithsonian A s t r o p h y s i c a l  Observatory 
Working Group 
t 
-1- 
N a m e s  proposed for c r a t e r s  on t h e  Moon's f a r  s i d e ,  
w i t h  i d e n t i f y i n g  b i o g r a p h i c a l  d a t a  
ABBE, E s n s t  K. (1840-1905) I German o p t i c i a n ,  p h y s i c i s t ,  as t ronomer ;  
founder  & d i r e c t o r  of J e n a  O b s . ,  a founder of  Zeiss & S c h o t t  Opt , ;  t heo ry  
of o p t i c a l  i n s t r u m e n t s ,  image format ion  i n  microscopes.  (W)(58S, 174E) 
ABUL WAFA (340-998) , math 'n ,  as t ronomer ,  Baghdad Observa tory ;  c o n t r i b -  
u t e d  t o  development of t r i gonomet ry ;  used t r i g .  s i n e s ,  t a n  & c o t a n  f o r  f i r s t  ' 
t i m e  i n  h i s  work on l u n a r  t h e o r y ;  b e l i e v e d  t o  have d i s c o v e r e d  2nd l a r g e  dev- 
i a t i o n  i n  Moon's o r b i t ,  980 (d i scove ry  once a t t r i b u t e d  t o  Tycho Brahe ) .  ( W )  
( 2 N ,  117E) 
AITKEN, Rober t  G .  (1864-1951), USA as t ronomer ;  D i r . ,  L ick  Observatory: 
r e s e a r c h  on double  s tars ,  'New Genera l  Cata logue  of Rouble S t a r s .  (M)(17S, 1 7 3 ~ )  
A L - B I R U N I ,  (973-10481, P e r s i a n  as t ronomer ,  ma th 'h ,  geographer ,  encyclo-  
p e d i s t ,  l i n g u i s t ;  t a u g h t  a t  Ghazni; wrote on wide range  of s c i e n t i f i c  t o p i c s ,  
i n c l .  c a l e n d a r s  & chronology of a n c i e n t  n a t i o n s ;  encyc loped ia  of astronomy 
& math. ; a s t r o n o m i c a l  i n s t r u m e n t s ;  f u n d ' l  c o n s t a n t s .  ( W )  (18N, 93E) 
ALDEN, Harold L. (1890-19641, USA as t ronomer ;  P r o f . ,  Dire, Leander 
Mcdormick O b s  e ; r e s e a r c h  on s t e l l a r  para l laxe ,s  & p r o p e r  motions ; v a r i a b l e  
stars; o r b i t s  & mass r a t i o s ;  i n v i s i b l e  companions ,of s t a r s .  
ALEKHIN, N i k o l a i  P. (1913-1964), U S S R  r o c k e t  d e s i g n  e n g i n e e r ;  head o f  
a d e s i g n e r  group i n  Tes t -des ign  Bureau f o r  t h e  development of  l i q u i d - f u e l l e d  
r o c k e t  eng ines .  (L) (68S,  131W) 
(A) ( 2 4 5 ,  111~). 
ALTER, Dinsmore (1888-19681, USA as t ronomer ,  m e t e o r o l o g i s t ;  D i r e c t o r ,  
G r i f f i t h  Obs.; a s t ronomica l  meteorology; s t a t i s t i c a l  methods; c e l e s t i a l  
mechanics, o r b i t s ;  l u n a r  atlas. (A) (19N, 108W) . 
AMICI; Giovanni R ,  (1786-1863) I t s l ia r .  zi"crcncxe:, b a t z n i s t ;  Cirector ,  
F lo rence  Obs.; a s t ronomica l  i n s t r u m e n t s ,  ' A m i c i  p r i s m ' ;  microscope o b j e c t -  
i ves  , immersion o b j e c t i v e s .  (W) ( 1 0 s  , 192W[17) 
ANDERSON, John A. (1876-1959), USA astronomer, 'Mt.  Wilson Obs.; 
spec t roscopy ,  r u l i n g  o f  g r a t i n g s ; \ s e i s m o m e t e r s .  (A) ( l G N ,  171E) 
Obs.; s u r f a c e  markings o f  p l a n e t s ,  e s p e c i a l l y  Mercury & Mars. ( M )  ( 6 9 s ,  1 7 3 ~ )  
APPLETON, S i r  Edward V. (1892-1965), B r i t i s h  p h y s i c i s t ,  London, Edin- 
burgh Univ.; e s t a b l i s h e d  magneto-ionic theo ry  o f  i onosphe re  (wi th  Hartree);  
developed p r o t o t y p e  of  r a d a r ;  r a d i o  p r o p e r t i e s  o f  sunspo t s .  (W)(37N, 158E) 
Stockholm; D i r . ,  Nobel I n s t .  Phys. Chem.; Nobel p r i z e  i n  chemis t ry ,  1903; 
t heo ry  of e l e c t r o l y t i c  d i s s o c i a t i o n ;  cosmic p h y s i c s ,  r a d i a t i o n  p r e s s u r e  on 
comet t a i l s ,  a u r o r a  b o r e a l i s ;  ra tes  of chem. r e a c t i o n ;  phenomena of atmos- 
p h e r i c  e l e c t r i c i t y ;  h y p o t h e s i s  of panspermia i n  t h e  u n i v e r s e .  (W)(55S, 91W) 
ARTAMONOV, N i k o l a i  N. (1906-19651, USSR r o c k e t  t e c h n o l o g i s t  & e n g i n e e r ,  
Tes t -des ign  Bureau; l e a d i n g  c o n t r i b u t o r  t o  development of  l i q u i d  p r o p e l l a n t  
r o c k e t  eng ines  of  Vostok, Voskhod, & Cosmos c a r r i e r  r o c k e t s .  ( L ) ( 2 6 N ,  l 0 4 E )  
ARTEM'EVI. Vladimir  A. (1885-1962), USSR r o c k e t  s c i e n t i s t ,  G a s  Dynamics 
ANTONIADI,  Eugene M. (1870-1944), Greek, French as t ronomer ,  Meudon 
4 
ARRHENIUS, Svan te  A. (1859-19271, Swedish physico-chemist;  P r o f . ,  Univ. 
Lab., Rocket R e s .  I n s t . ;  d i r e c t e d  f i r s t  l aunching  o f  a r o c k e t  on smokeless 
t r o t y l - p y r o x y l i n  powder i n  1 9 2 8 .  (L) (10N, 145W) 
t 
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AVICENNA, (Abu A l i  i b n  S h a )  (980-1037) P e r s i a n  p h y s i c i a n ,  p h i l o s -  
opher ;  g r e a t e s t  p h y s i c i a n  of medieval times, s y s t e m a t i c a l l y  compiled t h e o r e t -  
i c a l  & p r a c t i c a l  medica l  knowledge known t o  h i s  day ,  and added t o  i t;  made 
a s t ronomica l  o b s ' n s ;  sugges ted  speed o f  l i . g h t  must be f i n i t e .  (W) (39N, 97W) 
AVOGADRO, Amedeo (Conte d i  Quarengna) (1776-18561, I t a l i a n  math 'n ,  
p h y s i c i s t ;  P r o f . ,  U. Tu r in ;  d i scove red  "Avagadro's law", 1811:  and 
Avagadro's number (of  molecules p r e s e n t  i n  onc mole of  any s u b s t a n c e ) .  (W) 
BAECOCK, Harold D. (1882-1968), USA astronomer & p h y s i c i s t ,  M t .  Wilson 
(64N,. 165E) 
Obs.; s t a n d a r d s  of  wavelength i n  arc & s o l a r  s p e c t r a ;  s o l a r  & s t e l l a r  magne- 
t i s m :  d i f f r a c t i o n  g r a t i n g s .  ( W )  ( 4 N ,  94E) 
BACKLUND, Johan 0. (1846-1916), Russian as t ronomer  (b.  Sweden), D i r . ,  
Pulkova Obs.; p e r i o d  of Encke ' s  Comet & i t s  p r o g r e s s i v e  d e c r e a s e ;  t h e o r y  of 
d i s t u r b a n c e s ,  celest ia l  mechanics. (W)(lGS, 1 0 3 E )  
BALDET, F r a n c o i s  (1885-1964), French  as t ronomer ,  J u v i s y ,  Alger  & Meudon; 
BARBIER, Dan ie l  (1907-1965), French as t ronomer ,  I n s t .  d 'Ap.,  P a r i s :  
s p e c t r a  of comets. (MI (545, 151T.J) 
a u r o r a ,  n i g h t  sky .  (MI ( 2 4 8 ;  1 5 8 ~ )  
- 
EARRINGER,  D a n i e l  M. (1860-1929) I USA mining e n g r . ,  g e o l o g i s t :  demon- 
s t r a t e d  i n  1905 t h a t  Meteor Crater i n  Arizoha o r i g i n a t e d  from impact of 
m e t e o r i c  mass, prob. compact c l u s t e r  o f  i r o n  m e t e o r i t e s .  (W)(29S, 151W) 
BARTELS, J u l i u s  (1899-19641, German g e o p h y s i c i s t ;  D i r . ,%eophys .  I n s t . ,  
G6t t ingen;  developed s t a t i s t i ca l  methods f o r  s t u d y  of  so la r -geomagnet ic  
c o r r e l a t i o n s ,  deve l .  i n d i c e s  f o r  s tudy  of s o l a r  wave & p a r t i c l e  r a d i a t i o n  
& t h e i r  e f f e c t s  on geomagnetic f i e l d ;  geomagnetic f i e l d .  (W) ( 2 4 N ,  9OW) 
BECQUEREL, Antoine H. (1852-1908) , French p h y s i c i s t ,  P r o f ,  & o l e  Poly- 
t echn ique ;  d i scove red  r a d i o a c t i v i t y  i n  uranium & i t s  s a l t s :  d i scove red  
Faraday e f f e c t  i n  gases .  (W7) (41N, 1 2 9 E ?  
BEEVAR, Antonin (1901-1965) , Czech as t ronomer ,  founder  & d i r e c t o r  , 
Obs. S k a l n a t e  P l e s o ;  a t lases  of stars & dark  nebulae; comet d i s c o v e r i e s .  
9 (2S, 125E) 
BEIJERINCK,  Mar t inus  W. (1851-1931), Dutch b o t a n i s t ;  d i s c o v e r e d  tobacco  
mosaic d i s e a s e  was n o t  caused by b a c t e r i a l  a g e n t ,  1898; used t e r m  f i l t e r -  
a b l e  v i r u s  t o  d e s c r i b e  i n f e c t i o u s  agen t .  (W)(13s, 152E) 
t e l ephone  & o t h e r  electrical  d e v i c e s ;  s tud ied  problems of d e a f n e s s ;  Pres. 
N a t ' l .  Geographic Soc ie ty .  (W) (22N, 9714) 
BELL, Alexander G .  (1847-1922), Scot t i sh-Amer ican  i n v e n t o r ,  i nven tpd  
BELLINGSHAUSEN, Faddei F. (1778-18521, Russian e x p l o r e r ,  n a v i g a t o r :  
headed round-the-world e x p e d i t i o n ,  1819-20, d i s c o v e r y  of A n t a r c t i c  
c o a s t .  (L) (61S, 164W) 
BELOPOLSKY, A r i s t a r c h  A. (1854-1934), Russian as t ronomer ;  D i r . ,  Pulkovo 
Obs.; s p e c t r o s c o p i c  b i n a r i e s ,  v a r i a b l e  stars,  spec t rum s t u d i e s  of  p l a n e t  
r o t a t i o n s ;  v e r i f i e d  Doppler e f f e c t  i n  l a b o r a t o r y .  (W,L)(18S, 128W) 
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BELyAEVt Pave1 I. (1925-19701, USSR cosmonaut, C o l . ,  Sov. A i r  Force ,  
Commander of Voskhod 2 ,  t h e  f i r s t  f l i g h t  from which man walked i n  s p a c e ,  
March 1965, & manually landed t h e  s p a c e c r a f t  when a u t o m a t i c  controls  m a l -  
func t ioned .  (ob.,  N.Y.  Times) (23N, 14315) 
BERGSTRANDI C a r l  ;.Ee (1873-1948) Swedish astronomer;  Prof .  , Uppsala 
Univ.; photographic  t e c h n i q u e s ;  p o s i t i o n s  & p a r a l l a x e s  o f  s tars;  d i f f e r -  
e n t i a l  r e f r a c t i o n ,  (W)(l9S,  176E) 
BERKNER, Lloyd V. (190.5-19671, USA g e o p h y s i c i s t ;  t h e o r y  o f  t h e  ionosphere  
& r a d i o  propagat ion;  active i n  e a r l y  U , S .  s a t e l l i t e  program; P r e s i d e n t  o f  . 
Associa ted  U n i v e r s i t i e s ,  f n c . ,  under  whose l e a d e r s h i p  t h e  N a t ' l  Radio 
Astron.  Obs. was founded, ( W ,  Mz) (25N, 105W) 
BERLAGE, Hendri.k P. (1896-1968), Dutch g e o p h y s i c i s t  & m e t e o r o l o g i s t ;  
Prof . ,  Meteorolog. Obs. Datavia  ( D j a k a r t a ) ,  P r o f . ,  U t r e c h t ;  seismology;  
c l imato logy ,  p e r i o d i c  phenomena i n  c l imato logy;  cosmogony of p l a n e t a r y  
system. (W) (64St 164W)  
BHABHA, Homi J. (1909-19661, I n d i a n  p h y s i c i s t ;  D i r . ;  Atomic Energy 
E s t a b h ' t ,  Trombay, Bombay; r e s e a r c h  on cosmic r a y s  & quantum t h e o r y ;  i n -  
t roduced  Cascade Theory ( w i t h  Heitler)  a t  same t i m e  as Car l son  & 
Oppenheimer. ( W )  (56S, 165W) 
BIRKELAND, Olaf K. (1867-19171, Norwegian p h y s i c i s t ;  P r o f . ,  O s l o ;  ex- 
per iments ,  exposing a magnetized model of t h e  e a r t h  i n  vacuum tube  t o  
cathode r a y s I  o b t a i n e d  luminous e lectr ic  e f f e c t s  s u g g e s t i n g  cause of 
aurora .  ( w )  (30St 174E) 
BIRKHOFP, George D. (1884-19441, USA mathematician;  Prof .  Harvard U . ;  
l i n e a r  d i f f e r e n t i a l  e q u a t i o n s  & systems o f  d i f f e r e n c e  eqns.;  i n v e s t i g a t e d  
p e r i o d i c  o r b i t s  , 3-body problems, e r g o d i c  theory .  ( W )  (59N, 148W) 
BJERKNES, Vilhelm F.K. (1862-19511, Norwegian p h y s i c i s t :  P r o f ,  II. O s l o ,  
B e r g e n ;  developed t h e o r y  of electric resonance;  (w i th  s o n )  o r i g i n a t e d  p o l a r  
f r o n t  t h e o r y  of c y c l o n e s ,  b a s i c  t o  modern weather  f o r e c a s t i n g ;  hydrodynamic 
phenomena. (W) (38S, 113E) 
BLAZHKO, S e r g e i  N. (187o-ig56) , USSR astronomar,  D i r .  , MOSCOW ~ b s .  ; 
photography of meteor s p e c t r a ;  v ? r i a b l e  stars: p r a c t i c a l  astronomy. (L) 
BOBONE, J o r g e  (1901-1958), Argent ine  astronomer: d e t e r m i n a t i o n  of 
orbi ts  of comets ( e sp .  H a l l e y ' s  C o m e t )  & asteroids ,  J u p i t e r  V I  & VII.(Mz) 
BOLYAI, Janos (1802-18601, Hungarian math 'n;  ( w i t h  f a t h e r ,  F a r k a s )  
developed non-Euclidean geometry ( independent ly  of  Lobachevsky) . (WX34S I 
(31N, 148W) 
(26N,j 132W) 
BOSE, J a g a d i s  C. (1858-1937), I n d i a n  b o t a n i s t ,  p h y s i c i s t ;  founder  & 
director ,  B o s e  R e s .  I n s t . ,  Ca lcu t t a ;  p l a n t  phys io logy ,  p h o t o s y n t h e s i s ;  
e l e c t r o p h y s i o l o g y ;  growth & t r o p i c  mov' ts  i n  p l a n t s ;  s t a t i s t i c s  o f  radia- 
t i o n  quanta .  (W) (54S, 170W) 
BOYLE, Robert (1627-1691), B r i t i s h  n a t u r a l  p h i l o s o p h e r ,  chemis t ;  
Boyle ' s  l a w ,  r e l a t i n g  volume & p r e s s u r e  o f  g a s  a t  c o n s t a n t  temp.; i n v e s t i -  
g a t e d  c o m p r e s s i b i l i t y  of water ,  showed i t  expands a t  ti j u s t  p r i o r  t o  
f r e e z i n g ;  emphasized importance of experiment  i n  r e s e a r c h .  ( W )  (54S ,  178E) 
t 
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BRBGG, W i l l i a m  H e  ( 1 8 6 2 - 1 9 4 2 ) ,  Eng l i sh -Aus t r a l i an  p h y s i c i s t ;  P ro f . ,  
Adelaide U , ,  P r o f . ,  U. ColL., London; p ionee red  t h e  s t u d y  of c r y s t a l  
a n a l y s i s  by X-rays; (w i th  son )  developed X-ray s p e c t r o m e t e r  f o r  measuring 
wavelengths of X-rays by c r y s t a l  d i f f r a c t i o n ;  de te rmined  arrangement of  
atoms i n  c r y s t a l s ,  Nobel p r i z e  f o r  phys i c s  ( w i t h  son )  1915, (W) (42N,  103W) 
BRASHEAR, John A. (1840-1920), USA as t ronomer ,  e n g i n e e r ;  known f o r  
h i s  a s t r o n .  l e n s e s  & p r e c i s i o n  i n s t r u m e n t s ;  manufactured speculum-metal 
p l a t e s  f o r  Rowland d i f f r a c t i o n  g r a t i n g s ;  des igned  a s t r o n .  spec t roscope ;  
l e n s e s  ti m i r r o r s .  (W) (74S ,  172W) 
B R E D I K H I N ,  Fedor A. (1831-1904), Russ ian  astTonomer; D i r . ,  Moscow, 
Pulkovo Obs.; meteor streams, comets G: comet t a i l s ;  p i o n e e r  i n  s p e c t r o -  
s c o p i c  o b s e r v a t i o n s  of s o l a r  prominences ( W )  (17N, 158T.7) 
BRIDGMAN, Percy W. (1882-1961)' USA p h y s i c i s t ,  P r o f . ,  Harvard U . ,  
Nobel p r i z e  i n  phys ics , .  1 9 4 6 ;  r e s e a r c h  on p h y s i c s  of h igh  p r e s s u r e s ;  
ph i losophy of s c i e n c e .  ( W ) ( 4 4 N ,  137E) 
BROUWER, Dirk (1902-1966), USA astronomer; Y a l e  U . ,  P ro f .  E D i r .  Obs.; 
c e l e s t i a l  mechanics,  p l a n e t a r y  E l u n a r  t h e o r y ,  a s t r o n .  c o n s t a n t s .  (WX36SI125W) 
, Lui t zen  E,J .  (1881-1968), Dutch mathemat ic ian ;  P ro f .  U.  
k s t e r d a m ;  a founder  o f  modern topology;  C a r t e s i a n  space ;  i n t u i t i o n i s m .  (W) 
. *  (36S, 125W) 
BRUNNER, W i l l i a m  0. (1878-1958), Swiss as t ronomer ;  P ro f . ,  Zur ich ;  
D i r . ,  Swiss F e d e r a l  Obs.; s u n s p o t s ,  c h a r a c t e r  f i g u r e s  of s o l a r  phenomena; 
e d i t o r  of Q u a r t . ,  B u l l .  S o l a r  A c t i v i t y .  (Mz) (IOS, 91E) 
BUFFON, Georges L.L. {1707-1788), French n a t u r a l i s t ;  wro te  a n a t u r a l  
h i s t o r y  i n  4 4  vols.; formula ted  theo ry  of s l o w  causes  & c r e a t e d  new geo- 
l o g i c a l  chronology; d i s c u s s e d  degeneracy of an imals  & l i m i t s  s e t  f o r  each  
s p e c i e s  by climates, mtns , ,  s e a s ;  a n t i c i p a t e d  some a s p e c t s  of modern 
g e n e t i c s  & c a l c u l u s  of p r o b a b i l i t i e s .  ( W )  (41.5, 134W) 
BUISSON, Henri  (1873-19441, French p h y s i c i s t ,  as t ronomer ;  v e r i f i e d  
(wi th  Fabry) Doppler e f f e c t  expe r imen ta l ly ;  wavelength s t a n d a r d s ,  i n t e r -  
f e r e n c e  spec t roscopy ;  a tmospher ic  ozone. (W) (lS, 113E) 
1 
BUTLEROV, Alexander M. ( 1 8 2 8 ~ 1 8 8 6 ) ~  Russian chemis t ,  U.  S t .  P e t e r s b u r g ;  
i nven ted  t e r m  chem. s t r u c t u r e ;  made formula cor respond t o  subs t ance ;  d i s -  
covered t e r t i a ry  a l c o h o l s ;  f i r s t  t o  p r e p a r e  formaldehyde; r ecogn ized  char -  
acter of tautomerism; i s o l a t e d  & s y n t h e s i z e d  compounds i n  pe t ro leum.  ( W )  
( 1 2 N ,  l l , O W )  
BUYS-BALLOT, C.H.D.  (1817-1890), Dutch m e t e o r o l o g i s t ;  P r o f . ,  U.  U t r e c h t ;  
Founder, D i r . ,  Roy. Dutch Meteorol.  I n s t . ,  U t r e c h t ;  f i r s t  t o  combine me teo ro l .  
d a t a ,  r e c e i v e d  by t e l e g r a p h ,  i n t o  s y n o p t i c  maps; "Law of Buys-Ballot."(W,M) 
CABANNES, Jean  (1885-19591, French p h y s i c i s t ;  P r o f .  M o n t p e l l i e r ,  P a r i s ;  
( Z l N ,  175E) 
s p e c t r o s c o p i c  s tudy  of l i g h t  of  n i g h t  sky. (W) (61S,  1 7 1 W )  
C A J O R I ,  F l o r i a n  (1859-1930), USA mathemat ic ian  & science h i s t o r i a n ;  
Prof .  U. C a l i f . ;  a u t h o r  of several  books on h i s t o r y  of math. & physics.(W) 
(48S, 168E) 
v a r i a b l e  s tars ,  p e r i o d s  & l i g h t  curves .  ( W )  (45N, 152E) 
p r a c t i c a l  astronomy; s t e l l a r  mot ions ,  r a d i a l  ve loc i t i e s ;  Wolf-Rayet & 
b r i g h t  l i n e  s t a r s ;  a t m .  of Mars; s o l a r  e c l i p s e s .  (W) (45N, 152E) 
CAMPBELL, Leon (1881-1951), USA as t ronomer ;  Am. Assn. V a r .  S t a r  Obs's.; 
, W i l l i a m  W. (1862-19381, USA as t ronomer ;  D i r . ,  Lick Obs.; 
t 
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CANNIZZARO, S tn r i i s l ao  (1826-1910) , I t a l i a n  chemis t ;  P r o f . ,  Rome; 
d e t e r m i n a t i o n  of a tomic  & molecular  wts. from Aragadro ' s  h y p o t h e s i s ;  
Cannizzaro r e a c t i o n  of a romat i c  aldehydes I/ ( W )  ( 5 5 N ,  I O O W )  
CANTOR, Georg (3845-19lB), German mathemat ic ian ;  P r o f . , H a l l c ;  t heo ry  
of sets; t h e o r y  of t r a n s f i n i t e  numbers. (W,M,L) (3814, 118~) 
I Mori tz  R .  (18.29-19201, German mathemat ic ian ;  P r o f . ,  Heide lberg ;  
h i s t o r y  of mathematics.  (W) ( (38N, 118E) 
CARNOT, N ico la s  L,S. (1-796-1832), French p h y s i c i s t ;  founder  of  modern 
CARVER, George W. (c. 1864-1943) I USA a g r i c u l t u r a l  chemis t ,  b o t a n i s t ;  
thermodynamics (W) (52N , 1 4 4 w )  
developed 300 types  o f  s y n t h e t i c  m a t e r i a l  from p e a n u t s ,  including- dyes ,  
soap I  cheese ,  milk s u b s t i t u t e s ,  & 1 1 8  by-products from sweet p o t a t o e s .  (W) 
CASSEGRAIN, Giovanni D. (1625-1712) French p h y s i c i a n ,  as t ronomer ;  
P r o f . ,  C, de  Chas t e s ;  r e f l e c t i n g  t e l e s c o p e s ,  developed new d e s i g n .  (W) 
CATALAN, Pliguel A. (1894-19571, Spanish  s p e c t r o s c o p i s t ;  P r o f , ,  U .  
Madrid; d i scove red  m u l t i p l e t s  i n  arc spectrum of Mn, beginning  a new 
approach to a n a l y s i s  of complex s p e c t r a ;  r e s e a r c h  on o t h e r  complex s p e c t r a .  (Mz) 
(43S, 1 2 7 E )  
f ( 5 2 S ,  l l 3 E )  
(46S, 87W) 
. CERASKI, Witold R e  ( a l s o  T s e r a s k i )  (1849-1925) , P o l i s h  as t ronomer ;  
Prof , Moscow U . ,  D i r . .  , Moscow O b s .  ; astro@hotometry,  v i s u a l  s t e l l a r  & .i 
s o l a r  photometry,  d i scove ry  of n o c t i l u c e n t  c louds .  (L)  (49S, 141E) 
CHAFFEE, Roger €3. (1935-1967), USA a s t r o n a u t ,  L t .  Commahder, U.S.N.; 
B.S . ,  Purdue U.  i n  a e r o n a u t i c a l  eng inee r ing ;  navy p i l o t ;  k i l l e d  i n  ground- 
f i r e  of  Apollo t e s t c r a f t ,  2 7  J a n . ,  1967. (Mz) (39S, 155W)' 
CHAMBEF&EN, Thomas C. (1843-1928), USA g e o l o g i s t ;  p l a n e t e s i m a l  hypoth- 
esis of  o r i g i n  of  solar  system. (595, 96E) 
CHAMPOLLION, J e a n  E'. (1790-1832), French E q y p t o l o g i s t .  deciphered 
Egyptian hieroglyphs through s tudy  of R o s e t t a  s t o n e .  ' ( W )  (37N, 175E) 
CHANDLER, Se th  C. (1846-1913), USA as t ronomer ;  e d i t o r ,  As t ron .  J.;  
determined p e r i o d  o f  p r e c e s s i o n  of e a r t h  around a x i s  of  f i g u r e ;  d i s c o v e r y  
of l a t i t u d e  v a r i a t i o n .  ( W )  ( 4 4 N I , 1 7 1 E )  
CHANG HENG (78-1391, Chinese astronomer; c o n s t r u c t e d  e a r l y  a s t r o n .  
i n s t r u m e n t s ;  c o r r e c t l y  e x p l a i n e d  appa ren t  motion o f  ce le s t i a l  b o d i e s  & 
o f ' l u n a r  e c l i p s e s ;  Chinese c o n s t e l l a t i o n s ;  e s t i m a t e d  numbex of v i s i b l e  4' 
stars a t  2500 ,  & up t o  1 0 , 0 0 0  i n c l u d i n g  s o u t h e r n  & f a i n t e s t  s t a r s .  (L) 
CHANTr Clarence  A. (1865-1956), Canadian as t ronomer  & p h y s i c i s t ;  
D i r e ,  David Dunlap Obs-; t h e  ' s k i n '  e f f e c t  i n  e lectr ic  o s c i l l a t o r s ;  re- 
c e p t i o n  by w i r e  of e lectr ic  waves; p h y s i c a l  b a s i s  o f  c o l o r ;  meteoric d i s -  
p l a y s ;  r e l a t i v i t y ;  d e f l e c t i o n  of l i g h t  by s o l a r  g r a v i t y .  (W,A) (41s, 1 l O W )  
( 1 9 N ,  1 l 2 E )  
CHAPLYGIN, S e r g e i  A. (1869-1942) , Russ ian  mathemat ic ian ;  USSR Acad. S c i . ;  
t h e o r e t i c a l  mechanics; ( i n  c o l l a b o r a t i o n  w i t h  N.E. Zhukovsky) developed 
t h e o r e t i c a l  b a s i s  o f  a s t r o n a u t i c s ,  (L) (6S, 150E) 
CHAPblAN, Sydney (1888-1970), B r i t i s h  g e o p h y s i c i s t ,  math 'n ;  P r o f .  I m -  
p e r i a l  C o l l .  S c i .  & Tech., London, Oxford U . ,  Alaska  U . ;  r e s e a r c h  on geo- 
magnetism, a u r o r a s ,  mag. d i s t u r b .  i n  & composi t ion  of ionosphere,  a t m .  tides; 
demonst ra ted  power of thermal  d i f f u s i o n  i n  h i g h l y  i o n i z e d  gases (solar  
corona ,  s o l a r  p lasma) .  (w) (50N, 10lr.J) 
CHAPPELL, James F. (189l.-1964), USA astronomer photographer ,  L ick  O b s , ;  
photography of t h e  moon; developed s p e c i a l  pho tograph ic  t e c h n i q u e s  f o r  
astronomy. (Mz) ( 5 5 ~ ,  177w) 
Obs.; s te l la r  c lus t e r s ,  a s t r o p h y s i c s ,  p r o b a b i l i t i e s ,  t h e o r e t i c a l  o p t i c s ;  
ce les t ia l  mechanics e (1'0 [36N, L32W) 
CHARLIER, C a r l  W.L. (1862-1934 , Swedish as t ronomer ;  D i r .  , P r o f .  , Lund 
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CI-JAUCER, Geoff rey  (c . l340-1400) ,  Engl i sh  p o r t ,  b e s t  known p o e t  of 
middle  ages ,  a u t h o r  of Canterbury Tales  ti many o t h e r  works; knew contempor- 
a r y  as t ronomica l  & a s t r o l o g i c a l  d o c t r i n e ;  p r e p a r e d  treatise on a s t r o l a b e .  (W) 
(3N , 140\?) 
CHAUVENET, William (1820-1 870) USA astronomer & mathematician;  
Prof . ,  Washington U . ,  St, Louis;  s p h e r i c a l  & p r a c t i c a l  astronomy. (W) 
(12S, 1 3 7 E )  
CHEBYSHEV, Pafnuty L, (1821-1894) I Russian mathematici.an; P r o f .  , U. S t .  
P e t e r s b u r g ;  Taylor  series,  prime numbers, i n t e g r a l  t h e o r y ,  t h e o r y  of geo- 
g r a p h i c a l  maps. (L)  (345 ,  133W) 
CHERNYSHEV, N i k o l a i  G .  (1906-1953) I USSR r o c k e t  s c i e n t i s t ;  s p e c i a l i s t  
i n  l i q u i d  p r o p e l l a n t s ;  chemis t ry  of r o c k e t  f u e l s .  . (L)  (47N, 174E) 
,- 
CHRET.TEEt, Henri  (1870-1956) , French mathematician,  as t ronomer;  i n v e n t e d  
anamorphic l e n s  f o r  cinemascope; des igned  t e l e s c o p e ,  U.S .  Naval O b s .  ( W )  
(47S, 163E) 
CLARK, Alvan (1804-k887), USA astronomer, lens maker,  made a number 
o f  major t e l e s c o p e  l e n s e s ,  18-36 inches  f o r  U.S. and f o r e i g n  observa-  
t o r i e s ;  d i s c o v e r e d  (wi th  s o n )  companion o f  S i r i u s ,  1861. (W)(38S, 1 1 9 E )  
- , Alvan G ,  (1832-18971, USA astronomer,  l e n s  maker, d i s c o v e r e d  
(with f a t h e r )  companion of S i r i u s ;  1 6  double  s tars ;  made Yerkes 40" lens.(W) 
(38S, 1 1 9 E )  
N a t ' l  Bur. Stand. ;  i n f r a r e d  & u l t r a v i o l e t  p l a n e t a r y  & s t e l l a r  r a d i a t i o n ;  
radiometry;  p l a n e t a r y  temps. (W) (38s I 126E) 
' COBLENTZ, W i l l i a m  W. (1873-1962), USA phy , s i c i s t ,  as t ronomer ,  P h y s i c i s t ,  
COCKCROFTl S i r  John D. (1897-1967)' E n g l i s h  n u c l e a r  p h y s i c i s t ;  P r o f . ,  
Cambridge U - ,  D i r . ,  A t o m i c  Energy Research E s t a b l . ;  b u i l t  p a r t i c l e  accel- 
e r a t o r  & pioneered  i n  t r a n s m u t a t i o n  of atomic n u c l e i ;  Nobel p r i z e  1951. (14) 
COMPTON, A r t h u r  H.(1892-1962),USA p h y s i c i s t ;  p r o f . ,  U.Chicago;Chancellor,  
Washington U . ;  Nobel p r i z e  1927;research i n  X-rays & cosmic rays;Compton effect  
i n  s c a t t e r e d  X-rays ; d i r e c t e d  ~ o r k  r r - . c v l t i n g  i n  T s t  2 torr,ic z!;d.Lri rcclct ion.  :k?l 
(30N , 164W) 
(5GK, 205Ej  
, Karl T. (1887-19541, USA p h y s i c i s t ;  P r o f , ,  P r e s i d e n t ,  M.I.T.; 
s t r u c t u r e  of c r y s t a l s  by X-ray photography; p h o t o e l e c t r i c  e f f e c t ;  t h e r -  
mionic  emiss ion .  (W) (56N, 105E) 
1 
COMRIE, Leslie J. (1893-19501, N e w  Zealand & B r i t i s h  astronomer;  Supt .  
N a u t i c a l  Almanac O f f i c e ;  p o s i t i o n a l  astronomy; e x t e n s i v e  r e v i s i o n  & improve- 
m e n t  of ' N a u t i c a l  A lmanac ' ,  new methods of computat ion by machine; founded 
1st company t o  p r o v i d e  l a r g e  scale computation w i t h  h i g h  math. c o n t e n t ;  con- 
s t r u c t e d  math. t a b l e s  of  h i g h e s t  q u a l i t y .  (Mz) (23N, 113W f 
COMSTOCK, George C.  (1855-1934) , USA astronomer;  P ro f . ,  D i r . ,  Washhurn 
O b s .  , Wisconsin U .  ; double  s ta rs ;  t h e  Sumner Line ,  navigati-one (W) (21N, 122W) 
CONGREVE, S i r  W i l l i a m  (1772-18281, B r i t i s h  i n v e n t o r ,  p i o n e e r  i n  r o c k e t r y ,  
designed & developed t h e  Congreve Rocket System, wide ly  copied  throughout  
Europe. (W) (0, 168Td) 
COOPER, John C. (1887-19671, USA j u r i s t ,  p i o n e e r  i n  development o f  
i n t e r n a t i o n a l  a e r i a l  & s p a c e  law; w i t h  A. Haley, a c t i v e  o r g a n i z e r  of 1st 
(1958) conference  on s p a c e  l a w .  (Mz) (53N, 176E) 
CORIOLIS, Gaspard G.  d e  (1792-1843) , French p h y s i c i s t ,  P a r i s ;  c a l c u l a -  
t e d  compound c e n t r i f u g a l  f o r c e  which a f f e c t e d  moving b o d i e s  i n  a r o t a t i n g  
system, (Cori .ol is  f o r c e ) ;  1st modern d e f i n i t i o n  o€ k i n e t i c  energy & work.(W) 
( 0 ,  172E) 
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COULOMB, C h a r l e s  A. d e  (1736-1806) French phys ic i . s t ,  r e s e a r c h  on 
e l e c t r i c i t y  & magnetism; demonstrated a p p l i c a b i l i t y  of i n v e r s e  s q u a r e  
(CouLomb's law) (w) (54N, l l F j f . 7 )  
CROCCOf Gactano A, (1877-1968), I t a l i a n  r o c k e t  s c i e n t i s t  & a e r o n a u t i -  
c a l  e n g i n e e r ;  r e s e a r c h  on f l i g h t  mechanics & .  s t r u c k u r e  problems,  rockeery  , 
high a l t i t u d e  s u p e r s o n i c  f l i g h t ,  r a m j e t  p r o p u l s i o n ;  i n i t i a t e d  exper iments  
on s o l i d  & l i q u i d  p r o p e l l a n t  r o c k e t s ;  founder  of I t a l i a n  Rocket Soc, (Mz) 
(47S, 150E) 
CROI4MIELIN, Andrew C, d e  l a  C. (1865-1939) B r i t i s h  as t ronomer ,  Royal 
Greenwich Obs.; motion o f  H a l l e y ' s  C o m e t  from 2 4 0  BC t o  AD 1 9 1 0 ;  comets. (W) 
( 6 8 5 ,  147157) 
CROOKES, S i r  W i l l i a m  (1832-1919), E n g l i s h  pE.lysicist, chemis t ;  i n v e n t o r  
of r a d i o m e t e r ,  Crookes tube;  d i scovered  t h a l l i u m ;  f i x a t i o n  of a tmospher ic  
n i t r o g e n .  (19) (XIS, 165V7) 
CURIE, P i e r r e  (1859-1906) , .French p h y s i c i s t ,  chemis t ;  P r o f . ,  Sorbonne; 
Nobel p r i z e  1903 ( j o i n t l y  w i t h  Marie C u r i e  & Becquere l ) ;  c r y s t a l l o g r a p h y ;  
d i scovered  p i e z o e l e c t r i c i t y ;  e f f e c t  of h e a t  on magnetism ( C u r i e  p o i n t ) ;  
r a d i o a c t i v i t y ,  (235, g 2 ~ j  
CYRANO (de BERGERAC) S a v i n i e n  (1615-1655), French a u t h o r ,  p l a y w r i g h t ,  
s o l d i e r ;  wrote of imaginary v i s i t s  t o  moon & sun: 'Comical H i s t o r y  of t h e  
S t a t e s  & Empires of t h e  I.Toon', & I . . .  of t h e  S u n ' ;  f r e e  t h i n k e r  & s a t i r i s t . ( M z )  
(205, 157E) 
. DAEDALUSI f a b u l o u s l y  cunning a r t i s a n ,  Greek mythology o r  l e g e n d ,  of 
2nd m i l .  BC; b u i l t  Labyr in th  f o r  Minos of C r e t e ;  m.ade wings of wax & 
f e a t h e r s  f o r  se l f  & son ,  t o  escape  Crete,  & f l e w  t o  S i c i l y .  (Nz)  
(see ICABUS below). ( 6 S ,  1 8 0 )  
D'ALEMBERT,'Jean (1717-17831, French mathematician,  p h y s i c i s t ,  p h i l o s -  
opher;  t h e o r y  of  d i f f e r e n t i a l  e q ' n s ,  c a l c u l u s  & i t s  a p p l i c a t i o n s ;  3-body 
problem; s o l v e d  problem o f  p r e c e s s i o n  of  equinoxes ,  & added t o  Newton's 
r e s u l t s  on motion of heavenly bodies .  ( W ) ( S 2 N ,  3.6413) 
DANJON, Andre (1890-1967) , French astronomer;  D i r .  , Obs. P a r i s  & Meudon; 
p h o t e x e t ~ y  of p1erct.q & Venus; b;:j,;;h-t;;css of eclipsed litu011 & its r e l a t i o n  
t o  s o l a r  c y c l e ;  i r r q u l a r i t i c s  of e a r t h ' s  rotation h meastrrernent of t h e ;  
pr i sm-as t ro labe .  (W) (lis, 123~3) 
DANTE, A l i g h i e r i  (1265-1321), I t a l i a n  p o e t , '  ast major a u t h o r  t o  w r i t e  
i n  I t a l i a n  & one of g r e a t e s t  p o e t s  of a l l  l i t e r a t u r e ;  major  work: "Divine 
Comedy" , p a r t  3 ,  "Paradiso"  invol.ves a journey through t h e  e i g h t  c o n c e n t r i c  
S t a r s .  (Mz) (25N, 180) 
' s p h e r e s  of t h e  moon, Mercury, Venus, Sun, Mars, J u p i t e r ,  S a t u r n ,  & Fixed  
DAS, A m i 1  K.  (1902-1961) , I n d i a n  astronomer;  D i r . ,  Kodaikanal Obs.$ 
solar  p h y s i c s ,  s p e c t r o p h o t o m e t r i c  s t u d i e s  of s u n s p o t s ,  prominences,  chromo- 
sphere ;  development of f a c i l i t i e s  of t h e  o b s e r v a t o r y .  (Mz) (27S, 138W) 
d iscovered  (with L.H. G e r m e r )  d i f f r a c t i o n  of e l e c t r o n s  by c r y s t a l s ,  1st 
evidence €or wave t h e o r y  of e l e c t r o n ;  i n v e s t i g a t e d  t h e r m i o n i c s ,  e l e c t r o n  
d e v i c e s  & o p t i c s ,  c r y s t a l  phys ics .  (W) ( 3 8 S ,  175W) 
s o u t h e r n  double  s ta rs ,  o rb i t s  of b i n a r y  stars; micrometric o b s ' n s  of comets 
& a s t e r o i d s ;  o c c u l t a t i o n s ;  v a r i a b l e  stars;  Nova Puppis ;  m e r i d i a n  circle.  ( A )  
RAVISSON, C l i n t o n  J. (1801-19581, USA p h y s i c i s t ,  B e l l  Telephone Labs, ;  
DAWSON, Bernhard H. (1890-1960) , Argent ine  astronomer;  Prof . ,  La  P l a t a ; ,  
(675, 134W)' 
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DEBYE, P e t e r  J . W .  (1884-1966)' p h y s i c i s t ,  chemis t  (b .  N e t h e r l a n d s ) ;  
P ro f .  Univs. U t r e c h t ,  G&ttinyen, Le ipz ig ,  Berlin, & C o r n e l l ;  Nobel p r i z e  
i n  chemis t ry  1936; r e s e a r c h  on noLecular s t r u c t u r e  d i p o l e  moments, p o l a r  
polymers. (W') ( 5 0 ~ ~  17714 
wireless t e l e g r a p h y ;  i n v e n t o r  of t r i o d e  vacuum tube .  (W) ( 7 7 S ,  162W) 
. molecules ;  t h e o r y  oE behavior  of s t r o n g  e l e c t r o l y t e s ;  p ionee r  s t u d y  of 
DE FOREST, L e e  (1873-1961), USA i n v e n t o r ,  p i o n e e r  i n  development of 
DELLINGER, John 1 3 .  (1886-1962) , USA p h y s i c i s t ;  C h i e f ,  C e n t r a l  Radio 
Propagat ion  Lab., N a t .  Bur. S tand . ;  r a d i o  & telecoxrmunications,  development & 
a p p l i c a t i o n s ,  esp.  i n  a v i a t i o n ;  d i scovered  t h e  r e l a t i o n s h i p  between s o l a r  . 
f l a r e s  & shortwave r a d i o  f a d e o u t s  ( D e l l i n g e r  e f f e c t )  . (N,Mz) (7S, 1 4 0 E )  
Obs.; s y s t e m a t i c  o b s e r v a t i o n  of a s t e r o i d s ,  d i s c o v e r e d  many new ones ;  
mer id ian  astronomy; d e l i n e a t i o n  of c o n s t e l l a t i o n s .  
DELPORTE, Eugene J. (1882-1955), Be lg ian  a s t r anomer ;  D i r - ,  Belg. Roy. 
(9) (16s , 121E) 
D E N N I N G ,  W i l l i a m  F. (1848-1931), B r i t i s h  as t ronomer ;  meteor showers & 
t h e i r  r a d i a n t  p o i n t s ,  h e i g h t s  & v e l o c i t i e s  of f i r e b a l l s ;  s u r f a c e  markings 
& r o t a t i o n  p e r i o d s  of  p l a n e t s ;  d i scove red  5 comets & 2 novae. (W) (16S, 143E) 
DE ROY, F e l i x  (1883-19421, Belg ian  j o u r n a l i s t  & amateur as t ronomer ;  
made some 9 0 , 0 0 0  o b s e r v a t i o n s  of v a r i a b l e  s t a r s ;  one t i m e  p r e s i d e n t  of I A U  
Commission 2 2  (meteors )  - (M) (55S,  99W) 
.' 
DEUTSCH, Armin J. (1918-19691, USA as t ronomer ,  M t .  Wilson & Palomar Obs.; 
s t e l l a r  spec t roscopy ,  spectrum v a r i a b l e s  of  t y p e  A; t h e o r y  of e lec t romag-  
n e t i c  p r o c e s s e s  i n  s t e l l a r  atmospheres;  mass-loss from r e d  g i a n t s ,  ( A )  
DE VRIES, Hugo M. (1848-19351, Dukch b o t a n i s t ;  P r o f . ,  U .  Amsterdam; 
( 2 4 N r  llOE) 
r e s e a r c h  on Mendelian laws of i n h e r i t a n c e  & developed t h e o r y  of muta t ions  
& sudden o r i g i n  of new s p e c i e s ;  u n i t  o f  h e r e d i t y .  (W) (20S, 177W) 
DEWAR, S i r  James (1842-1923) I B r i t i s h  chemis t ;  P r o f . ,  Cambridge U.;  re- 
tempera tures  approaching a b s o l u t e  zero; measured p roduc t ion  of  H e  from p u r e  
radium s a l t ,  1910.  ( W )  (3S, 16GE)  
6 seclrcii on o r g a n i c  c i i e m i s  t r y  i l i q u e f a c t i o n  ot s o - c a l l e d  permanent g a s e s ,  
DIRICHLET,  Peter G.L. (1805-1859), German maqhematician; P r o f . ,  U. 
B e r l i n ;  d e f i n i t e  i n t e g r a l s ,  complex numbers, hydrodynamics, p o t e n t i a l  
t h e o r y ,  t h e o r y  of numbers & f u n c t i o n s .  (W) (LON, 151W) 
. .  
DONNER, Anders (1873-1949), F inn i sh  astronomer; P r o f . ,  He l s ink i :  Carte 
.i 
du C i e l .  (31S, 98E) 
DOPPLER, J. C h r i s t i a n  (1803-18531, A u s t r i a n  p h y s i c i s t ,  math'n. ,  a s t rono-  
mer; P r o f . ,  Vienna; d i scove red  t h e  i n f l u e n c e  of r e l a t i v e  motion on t h e  wave- 
l e n g t h  of l i g h t  & sound; o p t i c s .  ( W , M )  (135, 1 C ; O W )  
DOUGLASS, Andrew E. (1867-19621, USA as t ronomer ;  P r o f . ,  U .  A r i z ;  D i r . ,  
Steward Obs.; dendrochronology, climate c y c l e s ,  tree growth, & s u n s p o t  
cyc le .  ( W )  (35N, 122W) 
DREYER, John L.E. (1852-1926), B r i t i s h  as t ronomer ;  D i r . ,  Armagh Obs.; 
motion of stars & nebulae ;  prepared  NGC and I C ,  c a t a l o g s  of nebu lae  and 
s t a r  c l u s t e r s ;  h i s t o r y  o f  astronomy. (W,Mz) ( l O N ,  97E) 
p h y s i c a l  o p t i c s  & e l e c t r o m a g n e t i c  t heo ry .  (W) (39S, 91W) 
DRUDE, Paul K.L. (1863-19061, German p h y s i c i s t ;  P r o f . ,  U. B e r l i n ;  
-9- 
DRYDEN, Hugh I,. (1898-1965), USA p h y s i c i s t  & e n g i n e e r ?  Nat. Bur. S tand . ;  
deputy a d m i n i s t r a t o r ,  NASA from 1958; aerodynamics & a e r o n a u t i c s ;  r e s e a r c h  
on boundary l a y e r  f low,  wind t u n n e l  t u r b u l e n c e .  (W,Mz) ( 3 3 s  t 1571?7) 
DUFAY, J e a n  C.E. (1896-1967), French as t ronomer ;  D i r e #  Obs, Haute- 
Provence; g a l a c t i c  nebu lae ,  i n t e r s t e l l a r  matter;  l i g h t  of  n i g h t  sky;  s p e c t r a  
of novae. (W) (5K, 1 7 0 E )  
DUGAN, Raymond S. (1878-1940), USA astronomer: P r o f . ,  P r i n c e t o n  U.; 
D U N 3 h ,  N i l s  C. 
photometry,  e c l i p s i n g  v a r i a b l e  s t a r s .  ( W )  (65N, 103E) 
(1839-19141, Swedish as t ronomer ;  P r o f . ,  Uppsala,  Obs. 
D i r . ;  d i f f e r e n t i a l  r o t a t i o n  of sun; s t e l l a r  spec t roscopy ,  v a r i a b l e  & 
double stars,  (W) f45N, 179E) 
DYSON, S i r  Frank W. (1868-1939) , Engl i sh  as t ronomer ;  Astronomer Royal; 
d i s t r i b u t i o n s  & motions of stars,  s t a r  s t reaming;  s t e l l a r  p a r a l l a x e s ;  
e c l i p s e  o b s ' n s  of s o l a r  spec t rum,  & r e l a t i v i t y  e f f e c t .  (W) ( 6 1 N ,  12U.J) 
DZIEWULSICI, Wladyslaw (1878-1962) , P o l i s h  as t ronomer ;  Prof Wilno, 
founder ,  D i r s r  Obs.; c e l e s t i a l  mechanics; s e c u l a r  p e r t u r b a t i o n s  of minor 
p l a n e t s ;  motions of s t e l l a r  groups ;  photometry; v a r i a b l e  stars; h i s t o r y  of  
astronomy. (Mz) ( 2 1 N ,  99E)  
EHRLICH, Paul  (1854-1915), German b a c t e ; i o l o g i s t ,  l a i d  founda t ions  f o r  
modern hematology; p i o n e e r  i n  immunology ( a n t i - t o x i n ,  anti-body t h e o r y )  &, 
founder  of chemotherapy; d i scove red  c u r e  f o r  s y p h i l i s ;  developed d iph the -  
r i a  a n t i - t o x i n ;  Nobel p r i z e  i n  phys io logy  & medic ine  1908. ~ (W) (41N, 172w) 
EIJKMAN, C h r i s t i a a n  11. (1858-1930) , Dutch phys ic i an :  D i r a ,  Pa th .  Lab., 
Ba tav ia  ( I n d o n e s i a ) ;  P r o f . ,  U t rech t ;  Nobel p r i z e  1 9 2 9 ;  t r o p i c a l  pa thology;  
proved b e r i b e r i  i s  caused by d i e t a r y  d e f i c i e n c y .  ( W )  (63S, 1 4 2 w )  
U.  Leiden; i nven ted  f o r e r u n n e r  of e l e c t r o c a r d i o a r a p h :  nioneered l i sp  of 
e l ec t roca rd iog rams  t o  d iagnose  h e a r t  Ciisorders. (W) (5s  llOE) 
EINTHOVEN, W i l l e m  (1860-1927), Dutch p h y s i o l o g i s t  (b ,  J a v a ) ,  P ro f . ,  
ELLEIWAN, Ferdinand (1869-1940)  , USA as t ronomer ,  M t .  Wilson O b s . ;  
s t e l la r  s p e c t r a ;  s p e c t r a  of s u n s p o t s ,  chromosphere, s o l a r  phys i c s .  (W) 
1 (26S, 121W) 
ELLISON, Mervyn A. (1909-1963), B r i t i s h  as t ronomer ;  D i r . ,  Dunsink Obs.; 
P r o f . ,  Dublin I n s t .  Adv. S t u d i e s ;  s o l a r  p h y s i c s ;  photometry of  f l a r e s ;  
s o l a r - t e r r e s t r i a l  c o r r e l a t i o n s ,  cosmic-ray f l a r e s ;  E d i t o r ,  I G Y  d a i l y  
c h a r t s  of s o l a r  a c t i v i t y .  (Mz) (55N, 108W) 
i 
ELVEY, C h r i s t i a n  T. (1899-1970), USA astronomer (Yerkes & McDonald Obs.) 
& g e o p h y s i c i s t ;  D i r . ,  Geophys ica l  I n s t . ,  U. A l a s k a ;  r e s e a r c h  on r o t a t i o n  
of stars,  g a l a c t i c  l i g h t ,  l i g h t  of  n i g h t  sky ,  a u r o r a .  (W) (SN, 101W) 
EMDEN, J. Robert  (1862-1940) , S w i s s  a s t r o p h y s i c i s t ,  m e t e o r o l o g i s t ,  U. 
Munich; developed theo ry  of p o l y t r o p i c  g a s  s p h e r e s ,  i n c l u d i n g  a p p l i c a t i o n  
t o  s t e l l a r  s t r u c t u r e ;  thermodynamics of stars; a p p l i e d  t h e o r y  of r a d i a t i o n  
e q u i l i b r i u m  t o  e a r t h ' s  atmosphere. (W) (63N, 176W) 
ENGELHARDT, V a s i l y  P. (1828-1915), Russian amateur as t ronomer ;  made 
numerous o b s e r v a t i o n s  of  comets, a s t e r o i d s ,  nebu lae ,  & s t a r  c l u s t e r s  from 
h i s  p r i v a t e  o b s e r v a t o r y  i n  Dresden. (L)  (5N, 159Ti7) 
E6TVC)SI Roland von (1848-1919), Hungarian p h y s i c i s t ;  P r o f . ,  U. Budapest 
Pres., Acad. S c i , ,  c a p i l l a r i t y ;  g r a v i t a t i o n ,  Edtvds ba l ance .  (M)(36S, 134E 
ERRO, Lu i s  E. (1897-1955)' Mexican astronomer & n o v e l i s t ;  founder  ( 1 9 4 1  
of  t h e  N a t .  A s t r o p h y s i c a l  Lab. i n  Tonanz in t l a  & d i r e c t o r  of same t o  1950; 
8ci. Adviser  t o  t h e  P r e s i d e n t  1935-1955. (Mz)(6N, 98E) 
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ESNAULT-PELTERIE, Robert  A.C. (1.081-1957)r French a s t r o n a u t i c a l  p i o n e e r ,  
founder o f  a s t r o n a u t i c s ,  devel-opcd r o c k e t  motors ,  proposed u s e  of r o c k e t s  
t o  s2;idy upper  akmosphere, (w) (47NF 1 4 W  
ESpIIJ,  Thomas 13 ~ E ~ 1858-1934) Eng l i sh  amateur as t ronomer ,  V i c a r  of 
Tow Law; c a r r i e d  o u t  a s p e c t r o s c o p i c  Sarvey ,  searchinr;r for & f i n d i n g  many 
r e d  s tars ;  pub l i shed  c a t a l o g  of red s t a r c  ( 3 8 0 0 )  , & l a t e r  de te rmined  t h e i r  
Draper c l a s s i E i c a k i o n s ;  observed a l s o  many double  stars,  wi th  h i s  l i s t s  
pub l i shed  i n  N , N .  (Hz) ( 2 8 ~ ,  1093) 
r e a l i t y  of t h e  legendary  Minoan (2nd m i l .  BC) c i v i l i z a t i o n  of C r e t e  blr 
h i s  excava t ion  of p a l a c e  a t  Knossos4 (W) ( l O s ,  134K) 
EVANS, S i r  Ar thu r  (1851-1941) , Engl i sh  a r c h a e o l o g i s t ;  e s t a b l i s h e d  t h e  
EVDOKIMOV, N i k o l a i  N. (1868-1940), Russ ian  astronomer; D i r s l  Khaslrov O b s . ;  
d e t e r m i n a t i o n  of s t e l l a r  p a r a l l a x e s  by mer id ian  c i rc le ;  a s t r o m e t r i c  i n s t r u -  
ments. (L)  ( 3 5 N ,  1531.1) 
EVERSHED, John (1864-1956), B r i t i s h  as t ronomer ;  D i r ,  Kodailcanal Obs. ; 
d i scove red  r a d i a l  f low i n  sunspo t s .  ( W )  ( 3 f ; N ,  16r)W) 
FABRY, Char les  (1867-1945), French p h y s i c i s t ;  P r o f . ,  U. of P a r i s ;  D i r - ,  
I n s t .  d' Opt ique ;  i n t e r f e r e n c e ;  spec t roscopy (Fabry-Perot i n t e r f e r o m e t e r )  ; 
e s t a b l i s h e d  i n t '  1 system 0% wavelengths;  e s t i m a t e d  amount of ozone i n  upper  
atmosphere. ( W I N )  (43W, 1013) 
FECHNER, G u s t a v  T. (1801-18871, German p h y s i c i s t ,  e x p ' t ' l .  p s y c h o l o g i s t ;  
P ro f . ,  U .  Le ipz ig ;  founder  of psycho-physics; known € o r  Weber-Fechner law, 
g i v i n g  math r e l a t i o n  between i n t e n s i t y  of s e n s a t i o n  & s t i m u l u s .  (w) (59s  , 125E) 
FEN'Y1, J. ( F a t h e r )  (1845-19271, Hungarian as t ronomer ;  D i r . ,  Kalocsa Obs,; 
s o l a r  p h y s i c s ,  prominences. (MI (455 ,  105r.r) 
. I  
FERSMAN, Alexander E. (1883-1945) I U S S R  geochemist;  Acad. S c i  , USSR; 
rch  i n  geochemis t ry ,  mineralogy & n a t u r a l  r e s o u r c e s  of  Europe & , 5 pia* ("? :: 0 - 7  ' " i  \ L l J L *  , 12Gilj  
FIRSOV, GeorgY F41917-1960) , USSR r o c k e t  e n g i n e e r ,  Tes t -des ign  Bureau; 
development of  h igh -capac i ty  l i q u i d - p r o p e l l a n t  r o c k e t  eng ines ;  gu ided  
f l i g h t  t es t s  of eng ines  f o r  c a r r i e r  r o c k e t s  of a r t i f i c i a l  s a t e l l i t e s  & 
'Vostok'  s p a c e s h i p s ;  p e r i s h e d  dur ing  a r o c k e t  t e s t .  ( L ) ( 4 N ,  1 1 2 ~ )  
Dublin; developed e l e c t r o m a g n e t i c  t heo ry  o f  r a d i a t i o n ;  1st t o  propose t h a t  
head o f  comet c o n s i s t s  of l a r g e  s t o n e s ,  t a i l  of  s m a l l  s t o n e s ;  e t h e r  t$eory.(W) 
a i r  & w a t e r ,  sugges t ed  u s e  of Doppler e f f e c t  t o  de te rmine  s t e l l a r  r a d i a l  
v e l o c i t i e s ;  photography; i n f r a r e d  s o l a r  spectrum. (W) ( 5 8 S F  1 3 3 ~ )  
S t .  Mary's Med. Sch.; Nobel p r i z e  1 9 4 5 ;  d i scove red  pen ic i l l i n . (W)(15N,  1 0 9 ~ )  
photographic  s tudy  of v a r i a b l e  s t a r s .  (W) (15N, 1 0 9 E )  
N a t ' l  Obs., Athens; p l a n e t a r y  s u r f a c e s ,  v i s u a l  o b s e r v a t i o n s .  (M) (345, 9 4 ~ )  
FITZ GERALD, George F. (1851-1901), I r i s h  p h y s i c i s t ;  P ro f .  T r i n i t y  Coli., 
(27N: 172W) . 
FIZEAU, Armand H.L. (1819-18961, French p h y s i c i s t ;  v e l o c i t y  of l i g h t  i n  
FLEMING, S i r  Alexander (1881-19551, B r i t i s h  b a c t e r i o l o g i s t ;  P r o f . ,  
, Wil l iamina  P.S. (1857-1911), USA as t ronomer ,  Haxvard Obs.; 
FOCAS, Ionnas  (1908-19691, Greek/French as t ronomer ,  Meudon, P i c  du Midi;  
-11- 
FOSTER, John S .  (1890-2964), Canadian p h y s i c i s t ;  P r o f . ,  M c G i P l  U. ,  
D i r e  Rad'n bab. ; expe r imen ta l  studj.es of S t a r k  e f f e c t ;  quantum-mechanical 
t heo ry  of S t a r k  e f f e c t  i n  helium; microwave an tenna  des ign  & a n a l y s i s .  (Mz) 
(23N, 142W) 
FOWLER, A l f r e d  (1868-1940) , S r i t i s h  as t ronomer ;  r e s e a r c h  on s p e c t r a  of 
s u n ,  s t a y s ,  & comets; l a b o r a t o r y  spec t roscopy ,  produced 1st lab spec t rum 
of He"; i d e n t i f i e d  o r i g i n  of t h e  He' series. (W) ( 4 3 ~ ~  1451.7) 
mechanicsp thermodynamics b a l l i s t i c s  & t h e o r e t i c a l  p h y s i c s ;  s te l la r  atmos- 
phe res ;  w h i t e  dwarfs.  (W) (43Nr l45VJ) 
FREUNDLSCH, Erwin  (P in l ay - )  (1885-1964) , German-Brit ish as t ronomer ;  
P r o f . ,  U ,  St- Andrews, founder  & D i r e r  E i n s t e i n  I n s t . ,  Potsdam; s t e l l a r  
dynamics; r e l a t i v i t y  t h e o r y F  a s t ronomica l  i m p l i c a t i o n s ,  e m p i r i c a l  tests,  
esp .  l i g h t  d e f l e c t i o n  a t  e c l i p s e s ,  r e d - s h i f t  of s p e c t r a l  l i n e s .  ( M z ) ( 2 5 ~ , l 7 1 ~ )  
I S i r  Ralph H. ( l889-1944),  B r i t i s h  mathemat ic ian ,  s t a t i s t i c a l  
F R I c ! ~ N ,  Alexander A.  ( 2 8 8 8 - 2 9 2 5 )  ,?LIsshn p h y s i c i s t ;  general  r e l a t i v i t y  
t h e o r y ,  cosmology; dynamic meteorology & hydromechanics of compressed 
f l u i d s .  ( L )  (13S, 127W) 
FROELICH, Jack E ,  (1921-1967), USA r o c k e t  e n g i n e e r ;  P r o j e c t  D i r e c t o r  of 
Exp lo re r  1 program a t  J P L / C a l ,  Tech., r e s u l t i n g  i n  1st U . S .  s a t e l l i t e .  (Mz) 
FROST, Edwin B. (1866-1935), USA astronomer; D i r - ,  Y e r k e s  Obs.; a s t r o n .  
(SON, 1 l O N )  
spec t roscopy;  developed s t e l l a r  spectrograplf.  ( W )  (37N , 119W) 
GADOMSKI, J a n  (1889-1966) , P o l i s h  as t ronomer ,  ICrakow & Warsaw O b s .  ; 
s t u d i e s  of  e c l i p s i n g  v a r i a b l e s ;  t heo ry  of exosphere ;  h i s t o r y  o f  astronomy; 
E d i t o r  of "Urania." (L) (36N, 147W) 
GAGARIN,  Yuri A. (1934-19681, USSR cosmonaut p i l o t ;  t h e  1st man t o  
c a r r y  o u t  a s p a c e - f l i g h t ,  o r b i t i n g  e a r t h  i n  t h e  Vostok s p a c e s h i p  (1961) ;  
k i l l e d  i n  c r a s h  on a i r c r a f t  t r a i n i n g  f l i g h t .  ( L )  ( 2 0 5 ,  1 4 9 ~ )  
GALOIS, &arL.;te (IRlJ-18321 I French mathemat ic ian ,  P a r i s ;  a l q e b r a ,  
t h e o r i e s  of  e q u a t i o n s ,  t heo ry  of groups .  (W) ( 1 6 s ,  i53w) 
GANOW, George (1904-1958), USA p h y s i c i s t ;  P r o f .  , .Geo. Washington U.  , 
U. Colorado; a p p l i e d  n u c l e a r  phys i c s  t o  problemslof s te l la r  e v o l u t i o n ;  pro- 
posed n e u t r i n o  t h e o r y  of  supernovae, s h e l l  model of g i a n t  r e d  s tars ,  o r i g i n  
of e lements  by s u c c e s s i v e  neu t ron  c a p t u r e .  (W)(65N, 1 4 4 ~ )  
GANSKY, Alexei  P .  (1870-1908), Russian as t ronomer ,  Pulkovo; founde r ,  
' S ime i s  O b s . ;  s o l a r  g r a n u l a t i o n ,  corona. (M) (lOS, 97E) d 
GANSWINDT, IJermann (1856-1934), German r o c k e t  i n v e n t o r ,  e n g i n e e r ;  
p robably  t h e  f i r s t  (1891) t o  propose a manned s p a c e s h i p  based on d e s i g n  
which i n  p r i n c i p l e  w a s  f e a s i b l e .  (W) (79S,  l l O E )  
GARAVITO, J. (1865-1920), Colombian as t ronomer ,  D i r . ,  N a t ' l  Obs.; 
ce le s t i a l  mechanics,  l u n a r  t h e o r y ,  geodesy. (N) ( 4 8 S ,  157E) 
GAVRILOV, Alexander I. (1884-19551, USSR r o c k e t  e n g i n e e r ;  d e s i g n  of 
h igh-capac i ty  l i q u i d - p r o p e l l a n t  rocket eng ines .  (L) ( 1 7 N ,  1 3 1 ~ )  
active d i s i n t e g r a t i o n s ,  a l p h a  p a r t i c l e s ;  i o n i z a t i o n  chambers; p e r f e c t e d  
coun te r  fo r .  b e t a  & cosmic r a y  p a r t i c l e s  (Geiger-MUller c o u n t e r ) .  (W)(14SI158E) 
GERASIMOVIC, Bor i s  P. (1889-1937), USSR as t ronomer ;  D i r . ,  Pulkovo O b s . ;  
GEIGER, Johannes H.W. (1882-19451, German p h y s i c i s t ;  r e s e a r c h  on r ad io -  . 
d 
phys ic s  of s t e l l a r  atmospheres,  v a r i a b l e  s t a r s ,  s te l la r  s t a t i s t i c s  (i3S!L/24W, 
t 
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GERNSDACKa Bugo (1884-1967)  , USA s c i e n t i f i c  p u b l i s h e r  & writer  o f  
s c i e n c e  f i c t i o n ;  
"Hugo's" i n  h i s  honor. (Mz) (365, 99E) 
problems o f  chronology; canon o f  e c l i p s e s .  ( W ) ( ~ $ N ,  97E) 
burg ;  one o f  founde r s  o f  Russ ian  Astron.  SOC.; r e s e a r c h  on double  stars,. 
va r i ab le  stars. (L) (2S, 138E) 
annua l  wor ld  award f o r  best  s c i e n c e  Z P c t j - 0 ~ 1  cal led 
G T N Z E L ,  F r i e d r i c h  I<. (1850-1926), A u s t r i a n  as t ronomer ;  s t u d i e d  a s t r o n .  
GEASENAP, S e r g c i  P. (1848-1937), Russ ian  as t ronomer ;  P r o f , ,  S t ,  P e t e r s -  
GOLTTSYN, B o r i s  B. (1862-1916), Russ ian  p h y s i c i s t ;  P r o f . ,  S t -  P e t e r s b u r g ;  
GOLOVIN,  Nicholas  E. (1912-l969) ,  USA r o c k e t  s c i e n t i s t ,  Chief S c i e n t i s t  
seismology, seismograph, (L) ( 2 5 4 ,  105W) 
a t  White Sands Missile Range i n  New Mexico; deputy  assoc. a d m i n i s t r a t o r  
of NASA: m e m b e r  of s t a f f  of t h e  P r e s i d e n t ' s  ScienLi-fic Advisory Board. 
GRACHEV, Andrei D. (1900-1964), U S S R  r o c k e t  des ign-engineer ;  c o n t r i -  
buted. t o  development of l i q u i d - p r o p e l l a n t  r o c k e t  e n g i n e s ,  & t o  d e s i g n  of 
a i r c r a f t  eng ines .  ( L )  ( 3 5 ,  108N) 
Vienna; s te l la r  pho t0met ry ;va r i ab le  stars & star colors;  obsns  of p l a n e t s .  (W,M) 
( 4 0rf7zi6 1 E  1 
GRAFF, H a s i m i c  R . ( b .  Poland)(1878-1950),  as t ronomer ;  P r o f . ,  D i r . ,  O b s . ,  u .  
I (43S, 88W) 
GREEN, George (1793-1841) , B r i t i s h  mathemat ic ian  , U. Cambridge; 
t h e o r y  of t h e  p o t e n t i a l .  (W) (419, 133E) 
GREGORY, James (1638-1675) , S c o t t i s h  mathematician & as t ronomer ;  P ro f .  I 
St. Andrcws; i n v e n t e d  t h e  r e f l e c t i n g  (Gregor ian)  t e l e s c o p e ;  s t u d i e d  use 
of  t r a n s i t s  of Mercury & Venus t o  calc. d i s t a n c e  of sun;  deve loped  photo- 
metric method of e s t i m .  d i s t a n c e s  o f  s tars;  s o l v e d  K e p l e r i a n  problem by 
i n f i n i t e  series. ( W )  ( 2 N ,  127E) 
G R I G G ,  J. !1838-192!??, FCW Z ~ a L 3 n d ;  o r b i t s  $. c ~ ~ c x c z ~ ? : ~  ~f C Z T I C ~ S ,  (34) 
(13N, 130W) 
GRISSOM, V i r g i l  1. (1926-1967), USA a s t r o n a u t ,  Lt. C O ~ . ,  USAF; B.S .  
mechanica l  e n g i n e e r i n g ,  Purdue U . ;  one  of seven  o r i g i n s 1  P r o j e c t  Mercury 
a s t r o n a u t s ;  s u b o r b i t a l  f l i g h t  i n  " L i b e r t y  B e l l  7 " ; ' p i l o t  of G e m i n i  3 ,  1st 
2-man spacecraft; A i r  Fo rce  t es t  p i l o t ;  k i l l e d  i n  g round- f i r e  o f  Apollo 
testcraft ,  27 J a n .  1967. (142) (48S, 149W) 
GROTNIAN, W. (1890-1954) , German as t ronomer ,  Potsdam; atomic spectra ,  
"Gro t r i an  diagrams" of energy  levels;  f i r s t  i d e n t i f i c a t i o n  of c o r o n a l  $ines  ; 
so la r  magnet ic  f i e l d s .  ( M I  (66S, 128E) 
GULLSTRAND, Al lva r  (1862-1930), Swec?ish oph tha lmolog i s t ;  P ro f . ,  U, 
Uppsala; Nobel p r i z e  €or phys io logy  & medic ine ,  1911; improved methods fo r  
e s t i m a t i n g  astigmatism & abnormal shapes  of cornea & f o r  l o c a t i n g  p a r a l y z e d  
muscles,  corrective g l a s s e s  a f t e r  removal of c a t a r a c t o u s  l e n s .  (W) (45N, 129W) 
i n  s o u t h e r n  sky;  i n t e r s t e l l a r  p o l a r i z a t i o n  i n  g a l a x i e s .  ( M )  (4OS, 89E) 
GUM, C. (1924-19601, A u s t r a l i a n  as t ronomer ,  Sydney U . ;  hydrogen e m i s s i o n  
GUTHNICK, P a u l  (1879-19471, German as t ronomer ;  P ro f . ,  D i r . ,  O b s , ,  
U. B e r l i n ;  r e s e a r c h  on a p p l i c a t i o n  of p h o t o c e l l  t o  a s t r o p h o t o n e t r y .  (W) 
GUYOT, Arnold H. (1807-1884), Swiss-American geographer ,  g e o l o g i s t ;  
(ri8S, 94W) 
Prof . ,  P r i n c e t o n  U . ;  1st t o  formulate laws of s t r u c t u r e  h movement of 
glaciers;  h i s  r e s e a r c h e s  l e d  t o  e s t a b l i s h m e n t  of U.S. Weather Bureau; f l a t  
topped  submarine mountains (guyots )  named fo r  him. ( W )  ( l l N ,  l17E) 
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HAGEN, Johann G .  (1847-1930), astronomer (b. A u s t r i a ) ;  D i r . ,  Georgetown 
(W, M )  
O b s .  I Vat ican  012s.; Vatican zone of Carte du C i e l ;  v a r i a b l e  s tars ;  
Stellarum VasiahiLurnn Gen ~ c a t a l o g :  "dark  I n t e r s t e l l a r  d u s t  c l o u d s " .  
(48s  , 135E) 
HARRIOT, Thomas (1560-l621) I Engl i sh  ma th 'n ,  a s t r o n o n e r ,  p i o n e e r  i n  
modern a l g e b r a ,  i n t r o d u c e d  symbols f o r  i n e q u a l i t y ,  d o t  f o r  m u l k i p l i c a t i o n ;  
observed s u n s p o t s  & J u p i t e r ' s  s a t e l l i t e s  a t  same t i m e  as G a l i l e o  ( b u t  d i d  . 
n o t  p u b l i s h  h i s  o b s n s ) ;  made f i r s t  t e l e s c o p i c  map of  t h e  moon, (W) ( 3 3 N ,  114~) 
HRRTI\IANNr Johannes I?. (1865-19361 , Geman as t ronomer ;  Dire , Gdt t ingen ,  
La P l a t a  011s a ; d i scove red  i n t e r p o l a t o r i a l  d i s p e r s i o n  formula i n  spec t roscopy  , 
he lped  deve l .  i n t e r n '  1 s t a n d a r d s  of wavelength; b u i l t  microphotometer,  & 
spectaro comparator,  & developed method of p r e c i s i o n  t e s t i n g  l a r g e  objec-  
t i v e s ,  (w) ( 3 ~ ,  ~ 3 5 ~ )  
HARVEY, W i l l i a m  (1578-9657) Engl i sh  p h y s i c i a n ,  ana tomis t ,  London; 
founder of modern physiol-ogy, d i scove red  c i r c u l a t i o n  of t h e  b lood ,  ( W )  
HATANAKA, Takeo (1914-1963), Japanese  as t ronomer ;  P r o f . ,  Tokyo; 
t h e o r e t i c a l  a s t r o p h y s i c s  s o l a r  r a d i o  astronomy. (Mz) ( 2 9 N  , 1 2 2 w )  
Survey; g e o d e t i c  astronomy; e s t a b l i s h e d  t h e o r y  of i s o s t a s y ;  developed & d e t e r -  
mined e lements  of e a r t h ' s  e l l i p s o i d .  (W) (13!\J, 176W) 
HEALY, Roy (1915-1968), USA, earSy member & expe r imen te r  of American 
Rocket S o c i e t y ,  & l a t e r  P r e s i d e n t  of ARS,  (Mz) (32N, 111-W) 
( 1 9 N ,  1471.J) 
KAYPORD, John F. (1868-1925) I USA c i v i i '  e n g i n e e r ;  U.S. Coas t  & Geodet ic  
HEAVISLDE, O l i v e r  (1850-1925) r Engl i sh  mathemat ic ian ,  p h y s i c i s t ,  
e l e c t r o m a g n e t i c  t h e o r y ;  p r e d i c t e d  e x i s t e n c e  of i o n i z e d  l a y e r  i n  atmosphere 
& i t s  e f f e c t  on r a d i o  transmission. (IlS, 1 6 7 E )  
HELBERG, Robert  J. (1906-1967) , USA a e r o n a u t i c a l  e n g i n e e r ,  Boeing Co.; 
a s  Lunar O r b i t e r  Program manager f o r  Boeing C o . ,  he p l ayed  a major  r o l e  i n  
development of Lunar  O r b i t e r  s p a c e c r a f t  & w a s  largely r e s p o n s i b l e  f o r  de- 
c i s i o n  t o  r i s k  o p e r a t i n g  t h e  O r b i t e r s  t o  photograph t h e  f a r  s i d e  of t h e  
moonc ( a  t a s k  for  which it was n.ot d e s i g n e d ) ;  r e s e a r c h  & numerous publ .  
pape r s  on ae rospace  technology. ( W )  ( 2 2 N ,  102117) 
HENDERSON, Thomas (1798-18441, S c o t t i s h  astronomer: P r o f . ,  Edinburgh; 
1st S c o t t i s h  Ast ron .  Royal; observed 1832 t r a n s i t  of Mercury; measured; 
p a r a l l a x  of a Cen tau r i ;  observed  E n c k e ' s  & Biela ' s  comets, (W) (5N, 152%) 
HENDRIX, Don 0. (1905-l.961), USA optics expert;  Supt . ,  M t .  Wilson & 
Palomar Obs. o p t i c a l  shop, a u t h o r i t y  on t e l e s c o p e  o p t i c s .  (Mz) (48S,  1 6 1 W )  
HENYEY, Louis G .  (1910-1970), USA as t ronomer ;  P r o f . ,  U .  Chicago, U. 
C a l . ,  Berkeley; i n t e r s t e l l a r  matter;  i l l u m i n a t i o n  of  r e f l e c t i o n  nebu lae ;  
s t e l l a r  atmosphere; s te l la r  e v o l u t i o n ;  e l e c t r o n i c  computing. (W) (13N, 1 5 2 ~ )  
HERTZSPRUNG, E j n a r  (1873-1967), Danish as t ronomer ;  D i r . #  Leyden Obs.; re- 
s e a r c h  on doub le  stars & c o l o r s ,  esp.Pl.eiades & Cepheids;  d i s t a n c e  of Small 
mage l l an ic  c loud;  co - inven to r  of Her tzsprung-Russe l l  diagram, r e l a t i n g  lumin- 
o s i t y  & s p e c t r a l  t y p e  of stars. (W) (0, 129L.J) 
HESS, .Harry H.  (1906-19691, USA g e o l o g i s t ;  P r o f , ,  P r i n c e t o n  U. ;  
d i s cove red  g r e a t e s t  depth  i n  oceans; Chairman of N a t ' l  Acad. Space Sc ience  
Boardbcon t r ibu ted  to planning  o f  Apollo 11 s c i e n t i f i c  program, (W) (545, 17433) 
, V i c t o r  F, (1883-19641, Austrian-American p h y s i c i s t ;  P r o f , ,  
Fordham U.;  s t u d i e d  cosmic r a y s  & t h e i r  b i o l o g i c a l  &- a tmospher ic  e f f e c t s ;  
r a d i o a c t i v i t y .  ( W )  (54Sr 1 7 4 E )  
4 
! 
t 
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HEYPIANS, C o r n e i l l e  J.F. (1892-1968) I Belgian  p h y s i o l o g i s t ;  P r o f .  U. of 
Ghent; Nobel p r i z e  1338, for s t u d i e s  on phys io logy  & pharmacology of respir-  
a t i o n ,  mctabolism, c i r c u l a t i o n ,  & t he rmoregu la t ion ;  chemo-receptors of t h e  
a o r t a ;  t r a n s p l a n t a t i o n s  e (W) ( 7 5 ~ ~  1 4 4 ~ )  
HILBERT, David (1062-1943), German mathemat ic ian ;  P ro f .  GBttingen; 
fundamental  t heo ry  of multi-dimensi.ona1 gcoriietry, w i t h  s p e c i a l  a p p l i c a t i o n s  
t o  mathemat ica l  p h y s i c s  (W) (18s 108E) 
HIPPOCRATES (c .460-c .377  E . C . ) ,  Greek p h y s i c i a n ;  founder  of i m p o r t a n t  
medica l  s c h o o l  a t  C o s p  code of e t h i c s  of medica l  p r o f e s s i o n ;  r ega rded  as 
f a t h e r  of medicine.  (W) (71N, 146W) 
HIRAYNIlclA, Kiyotsugu (1874-1943) , Japanese  astronomer; P ro f .  Tokyo U . ;  
r e s e a r c h  on l a t i t u d e  v a r i a t i o n ;  e c l i p s e  i comet r e c o r d s  i n  Japanese & 
Chinese classics;  l u n a r  theory, v i b r a t i o n ,  a s t e r o i d s ;  d i scove red  families 
of a s t e r o i d s ,  ( M z )  (GS., 9 3 E )  
, Shin (1867-1945) Japanese  as t ronomer ;  P r o f , ,  Tokyo U . ;  
s u n s p o t s ,  s o l a r  atmosphere; fouix?crr  Mitaka Obs.; c e l e s t i a l  mechanics; 
s t e l l a r  astronomy. (MZ) ( 6 S t  9313) 
HOFFMEISTER, Cuno (1892-1968), German as t ronomer ,  Sonneberg; me teo r s ,  
z o d i a c a l  l i g h t ;  v a r i a b l e  stars. (M) (15N, 1,37E) 
HOGGl Ar thu r  R, (1903-19661 A u s t r a l i a n  as t ronomer ,  M t .  Strornlo Obs.; 
a tmospher ic  e l e c t r i c i t y ,  cosmic r a y s ;  p h o t o e l e c t r i c  photometyy, a t l a s  of 
s o u t h e r n  open c lusters ,  (Mz) (34N, 1 2 2 E )  
Dunlap O b s . ;  r a d i a l  v e l o c i t i e s ;  a s t r o n a v i g a t i o n ;  spec t rophotometry .  (Mz) 
, Frank S. (1904-1951), Canadian astronomer; P r o f . ,  D i r - ,  David 
(34N, 122E) 
HOHMi?NN, Walter (1880-1945), German p i o n e e r  in theory of space f l i g h t ,  
A- nnhl - jrh0.2 e ) ? ~  1st I..>.& ( 1 9 2 5 )  ";reati:ig tf..e pysblcn; of ~ : ; ~ ~ : ~ ; ; ~ ~ ~ ~ ~ ~ q  fliqhk 
t r i t h  ~ z t h  1 accur2C-y ;;ith concepts  basic t ; ~  2-Lc;di-ra ti&chj kc s i a & e s  ; 
"Hohmann t r a n s f e r  e l l i p s e " .  (Mz) (18s , 9414) 
of nebulae  & comets. (M) (28S, 151E) 3 
HOLETSCHEK, Johann (1846-1923), A u s t r i a n  as t ronomer ,  Vienna; b r i g h t n e s s  
HOVZEAU ( D e  L e h a i e ) ,  Jean C. (1820-1888), Belg ian  as t ronomer ;  D i r . t  
B r u s s e l s  Obs.; "Bibliographic g e n e r a l e  de  l ' a s t r o n o m i e " ;  a lso publo s t a r  
c a t a l o g .  (w) (18S, 124kJ) d 
HUTTON, James (1726-17971, S c o t t i s h  g e o l o g i s t ;  o r i g i n a t o r  o f  modern 
theo ry  of format ion  of  e a r t h ' s  c r u s t ,  u n i f o r m i t a r i a n  t h e b r y  of geology,  
r e q u i r i n g  much g r e a t e r  age f o r  e a r t h  t h a n  p r e v i o u s l y  he ld .  
t a b l e s  based  on 200 y r s .  o f  Arabian o b s ' n s ;  e s t a b l i s h e d  s e c u l a r  accelera- 
t i o n  of moon's mean motion; improved t h e o r y  of o b l i q u i t y  of  e c l i p t i c ,  & 
of  p r e c e s s i o n  of  equinoxes .  (W) (14N, 9 l E )  
(W) ( 3 7 ~ ~  169E)  
I B N  YUMUS(c,950-1009), Egyptian as t ronomer ;  compiled a s t r o n .  & math 
ICARUS, legendary son  of Daedalus (q.v.) who f l ew t o o  close t o  s u n ,  
wax of wings mel ted  and he f e l l  i n  sea- (1.1~) ( 6 S ,  173W) 
IDELSON, Naum I. (1885-19511, Russian-Soviet  as t ronomer ,  I n s t . .  Theor. 
(8!2k), 114E) 
Astron.;  t h e o r e t i c a l  astronomy; m a t h ' l  p r o c e s s i n g  of o b s e r v a t i o n s .  
INGALLSI A l b e r t  L. (1888-1958), USA amateur t e l e s c o p e  maker; wrote 
r e g u l a r l y  f o r  S c i .  h e r .  6; t he reby  d i d  much t o  p o p u l a r i z e  amateur t e l e s c o p e -  
making; one of  founders  of Amateur Telescope Makers; e d i t o r  of "Amateur 
Telescope Making". (Mz) (26N, 153W) 
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INNES, Robert. T.A. (1861-19331 , S c o t t i s h  astronomer;  Union Ast ron .  
s. A f r .  ; d i sco -qcq~of  n e a r 3 s t  starr Proxima C e n t a u r i ;  proof  o f  o s c i l l a t i o n s  
i n  l e n g t h  of t h e  day. S t u d i e d  double s t a r s .  (b!) ( 2 @ ? ,  1 1 9 ~ )  
I n s t .  ; ce le s t i a l  mechanics & sa te l l i t e  geodesy, ff.12) (23.5, L17E) 
IZSN<, Imre (1329-1965) , Hungarian-linerican astronomerp Smithsonian 
JACKSON, John (1884-1958) B r i t i s h  as t ronomerr  H.M. Wstron. I Cape 
of Good Hope; dynamical E fundamental  astron, (W) (22M, l63W) 
lymph could  be s a f e l y  used as i n n o c u l a t i o n  t o  p r e v e n t  smallpox. 
JOFPE, A b r a m  F. (1860-1960), USSR p h y s i c i s t ;  D i r e #  Phys. Tech. 
I n s t .  S t a t e  X-ray & Radiology I n s t ,  Leningrad;  r e s e a r c h  on mechanica l  
p r o p e r t i e s  of  c r y s t a l s ,  d i - e l e c t r i c s ,  & semiconductors ;  magnet ic  f i e l d  of  
cathode r a y s .  (E) (lS-S, 129W) 
JENNER, Edward (17169-1823) , EnqJ-ish p h y s i c i a n ;  d i s c o v e r e d  t h a t  cowpox . 
(W)(42s,  9 6 ~ )  
JOULE, James P. (1818-1889), Engl i sh  p h y s i c i s t ;  g e n e r a t i o n  oi h e a t  
by e l ec t r i c  c u r r e n t ;  mechanical- e q u i v a l e n t  of h e a t ;  1st t o  calc,  v e l o c i t y  
of gas molecule .  (W) (27N, 144Eq) 
KAMERLINGH ONNES, Heike (1853-19261, Dutch p h y s i c i s t ;  P r o f . ,  U. Leiden;  
Nobel p r i z e  in p h y s i c s  1913; l o w  tempera ture  r e s e a r c h ,  p r o p e r t i e s  of metals,  
l i q u i f a c t i o n  of hel ium 1 9 0 8 ;  superconductitr . i ty.  ( W )  (15Nr 1 1 6 L d )  
KARPINSKY, Alexe i  P. (1846-19361, Russian-Soviet  g e o l o g i s t ;  P r e s . #  
USSR Acad. Sci. ;  pa leontofogy,  s t r a t i g r a p h y  & tcc 'conics;  pe t rography;  
geology of Urals; paleogeography. (E)  (73W, L6F") 
KEARONS, W i l l i a m  14. (1878-1948), USA (Mass,] m i n i s t e r  & amateur 
o b s e r v e r  o f  s u n s p o t s  over many y e a r s ;  noted esp .  f o r  h i s  f i n e  photographs 
of sunspots .  (Mz) (12S, 113W) 
...--.. ._X nmibnr;, sanies E. i iSSS- lSOOj  U ~ A  astronomer;  Drr., Lnclr Obs. i dcker-  
mined wavelength 01: green  l i n e  i n  n e b u l a r  s p e c t r a ;  measured r o t a t i o n  o f  
S a t u r n ' s  rip'lgs, conf i rming  p a r t i c l e  t h e o r y ;  r ad ia l .  ve loc i t ies  of Orion 
nebula  & 1 3  p l a n e t a r i e s ;  observed 1 2 0 , 0 0 0  nebulae  & Concluded s p i r a l .  is 
t h e  no-mal type .  (W) ( lOS,  162E) t 
r e s e a r c h  on s t r u c t u r e  of o r g a n i c  compounds; proposed tetravalence of carbon 
compounds & c h a i n  format ion  of a l p h a t i c  seriesr 1858; o r i g i n a t e d  r i n g  o r  
closed-chain t h e o r y  of s t r u c t u r e  of  benzene molecule. 
KHWOLSON, O r e s t  D. (1852-19341, Russian-Soviet  p h y s i c i s t ;  P r o f . ,  
Leningrad U . ;  r e s e a r c h  on i n n e r  d i f f u s i o n  o f  l i g h t ;  des igned  a c t i n o m e t e r  ti 
pyrhe l iometer .  (L) (14S, 1 1 2 E )  
r o c k e t  r e s e a r c h ;  d e s i g n  o f  r o c k e t  s p a c e c r a f t  f o r  manned f l i g h t .  (L)(2N, 147W) 
K I D I N N U  (=Cidenas) (c.343- B C ) ,  Babylonian astronomer;  head as t ron .  s ch .  
a t  S i p p r a ;  d i s c o v e r e d  p r e c e s s i o n  of equinoxes;  d e s c r i b e d  mathemat ica l ly  t h e  
motions of t h e  moon, sun,  & plane ts .  (WIN) (36N, 12313) 
KIMURA, I i i s a s h i  (1870-1943) , Japanese astronomer; D i r . ,  I n t ' l  L a t i t u d e  
O b s . ,  Mizusawa; r e s e a r c h  on v a r i a t i o n  o f  l a t i t u d e  & p o l a r  motion. (Mz)(57S, 118E) 
K I N G ,  Ar thur  S. (1876-19571, USA p h y s i c i s t ;  Supt . ,  p h y s i c a l  l ab . ,  &It, 
Wilson; e l ec t r i c  furnace ;  c l a s s i f i c a t i o n  & i n t e n s i t i e s  of spectrum l i n e s .  (A)  
, Edward S, (1861-1931) I USA astronomer; P r o f . ,  Harvard U.;deter-  
m h e d  p h o t o g r a p h i c  magnitudes of b r i g h t  s t a r s  & p l a n e t s ;  improved t e c h n i q u e s  
of photographing s t a r s  & t h e i r  s p e c t r a .  (W) ( 5 N ,  1 2 Q E )  
KEKUL6 (von S t r a d o n i t z ) ,  F k i e d r i c h  A .  (1829-1896), German chemis t ,  
(W) ( 1 6 N ,  1 3 8 ~ ) ~  
KIBAdCHICH, Nilcolai I. (1853-18811,  Russian r o c k e t  s c i e n t i s t ,  p i o n e e r  
( 5 N ,  120E) 
t 
KIRKWOOD, Daniel ( lb14- l895) ,  USA a s t r o n o n e r ;  P r o f , ,  Ind iana  U . ;  
r e s e a r c h  on a s t e r o i d s  I & on the r i n g s  O f  S a t u r n  (Kirkwood gaps)  e (w) (G9N , 157W) 
KLEIMENOV, Ivan  T. (1838- 193131 I USSR r o c k e t  scien’ii .st ,  Chief of Lab. 
of  Gas  Dynamics, l a t e r  Chief or‘ Zoclietsy Research I n s t i t u t e ,  (L) ( 3 3 S ,  141kr) 
KLUTE, Daniel  0 ,  (2921-1964)  I USA r o c k e t  s c i e n t i s t  & chem. e n g i n e e r ;  
Rocketdyne Carp, i n  charge  of combustion research i n  d e v e l o p x n t  o f  t h e  
S a t u r n  F-1 Noeketdym engine ;  l a r g e l y  r e s p o n s i b l e  for  s o l v i c g  t h e  combus*ilion 
i n s t a b i l i t y  problems i n  t h e  F-1 engine ,  (Mz) (37N, 1421:) 
Nobel p r i z e  1905 i n  physiology & medicine; i n t r o d u c e d  method of  making bac- 
t e x i a l  smears & f i x i n g  them w i t h  h e a t  1877 ;  i d e n t i f i e d  c a u s a t i v e  a g e n t  o f  
Asian c h o l e r a  G s e v e r a l  o t h e r  major  t r o p i c a l  d i s e e s e s ;  t u b c r c u l i n e  vaccinc.(W) 
KOCi3, Robert  (1843-1910)  German p h y s i c i a n ,  p i o n e e r  b a c t e r i o l o g i s t ;  
(435, I W P )  
KOHLSCMfiTTER, Arno1.d (1883-1969) , German astronomer;  Prof .  I D i r .  I Obs 
KOLH6RSTER, Werner (1887-19461 , Germzn p h y s i c i s t ;  Prof  U. B e r l i n ,  D i r ,  
U.  Bonn; r e s e a r c h  on s p e c t r o s c o p i c  para2l-axes;  s t a r  c a t a l o g .  ( ~ ) ( 1 5 N ,  1 5 4 E )  
C o s m i c  Ray Lab., Potsdam; p i o n e e r  i n  o b s e r v a t i o n  of cosmic r a y s  i n  b a l l o o n s  
& mines;  co inc idence  method; cosmic ray showers 2 r a d i o - a c t i v i t y  o f  K .  ( W , M )  
(10N, 114W) 
KOMAROV, Vladimir  M .  (1927-1367) , USSR cosmonaut; p i l o t e d  t h e  m u l t i -  
seater ,  Voskhod I i n  1 9 6 4 ,  an3 Soyuz I i n , l 9 6 7 ;  k i l l e d  i n  c rash- landing  
of Soyuz I. (L)  ( 2 5 R ,  153E) 
K O N D M T Y U K ,  Yury V. (1897-1942) , USSR r o c k e t  s c i e n t i s t ;  , p i o n e e r  i n  
USSR r o c k e t r y ;  evolved  b a s i c  p r i n c i p l e s  of cosmonautics;  deduced b a s i c  
e q u a t i o n s  of r o c k e t  motion ( independent  of T s i o l k o v s k y ) ;  developed theory  
of  m u l t i - s t a g e  r o c k e t s ,  o p t i m a l  f l i g h t  p a t h s ,  e tc ,  (L)(l5St 1 1 5 E )  
KONSTLNTTNOV, Kons tan t in  I, (1817-1871) , Russian r o c k e t  s c i e n t i s t ;  
p i o n e e r  r e s e a r c h  i n  b a l l i s t i c s ,  r o c k e t  p r o d u c t i o n  6: d e s i g n ,  launching  tech-  
nology: rocket b a l l i s t i c  p ~ n d c l u r l - ,  (X.: I f . S F j  
KOPFF, August (1882-1960) German astrcnomer; Dir., R e c h w - I n s t i t u t ,  
KOROLEV, S e r g c i  P ,  a906-19661 , USSR r o c k e t  sc’ientist; Acad. S c i .  , 
Heidelberg;  F R  3 s t a r  c a t a l o g s .  (175, 901%’) 
USSR; Founder, l a t e r  c h i e f  of  Rocket Movement Research Group t h a t  c r e a t e d  
t h e  f i r s t  USSR l i q u i d  p r o p e l l a n t  r o c k e t  i n  1933; p layed  major role  i n  de- 
velopment of  USSR s p a c e  f l i g h t s ,  bo th  manned & unmanned. ( L ) ( 5 s ,  157N) 
KOSTICNSKY# S e r g e i  K. (1867-1936) , Russian astronomer, Pulkovo O b s .  { 
photographic  as t romet ry ;  p a r a l l a x e s  & p r o p e r  motions;  v a r i a t i o n  of latitudes. (L) 
( 1 4 N ,  l 1 G E )  
KOVALEVSKAYA, Sofya (1850-18911, Mathematician (b. Moscow); Prof., 
Stockholm; p a r t i a l  d i f f e r e n t i a l  e q u a t i o n s ,  Abel ian  i n t e g r a l s ,  t h e o r y  of move- 
ment solid body around an immovable p o i n t ;  n o n - s o l i d i t y  of S a t u r n ’ s  r i n g s .  (W,L) 
KOVALSKY, Marian A,  (1821-1884), Russian astronomer;  Prof . ,  Kazan U.;  
(31N, 129W) 
*eory of motion of  Neptune, t h e o r y  of e c l i p s e s ,  b i n a r y  o rb i t s ;  deduced 
g a l a c t i c  r o t a t i o n ,  1860, & developed proper-motion method of 
-17- 
KRAIiERS, Bendri.k A. (1894-1952) I Dutch phys ic i s t . ;  P r o f , ,  Leiden; 
r e s e a r c h  on quantum p h y s i c s ,  i n t e n s i t y  of a tomic  s p e c t r a ,  no rma l i z ing  
problerns of  chai-rjc E i~sss;  predicted f.c:ith Heisenberg) Hman e f f e c t .  (W) 
(53N, 126W) 
KRASOVSKY, Feodosy N o  (1878-1948)  , Russ ian /Sovie t  geodesist; USSR 
Acad. S c i  ; d e t c m i n a t i o n  of d i m e n s i o n s  of t h e  e a r t h  e l l i p s o i d ;  t r i a n g u i a -  
t i o n ;  g r a v i m e t r i c  & as t ronomic  o b s e r v a t i o n s ,  (L)  (4N, 1’1GT.I) 
RRYLOV, Alexe i  N, (1863-1945) , USSR mathemat ic ian ,  meclianj-cal- e n g i n e e r ;  
USSR Acad. S c i .  ; widely  known s p e c i a l i s t  i n  s h i p b u i l d i n g ;  s t u d i e s  i n  d i f f e r -  
e n t i a l  e q u a t i o n s ;  t h e o r y  of gyroscope, (3;) (35N, 167W) 
KUGLER, P , X .  (1862-1923), German J e s u i t ;  d e c i p h e r i n g  of t h e  Babylonian 
t a b l e t s  on p l a n e t a r y  mot ions ;  Babylonian chronology. (MI (53s  104E) 
K U L I K ,  Leonid A,  (1883-1942) USSR m i n e r a l o g i s t  sr i n v e s t i g a t o r  of  
m e t e o r i t e s ;  l e d  s c i e n t i f i c  e x p e d i t i o n s  t o  r e g i o n s  of f a l l  of meteorites, 
i n c l u d i n g  t h e  Tunguska ( S i b e r i a )  m e t e o r i t e ,  ( L )  ( 4 2 N  15515) 
KUO SHOU C H I N G  (1231-1316) I Chinese as t ronomer ,  many works  on a s t r o n -  
omy, computed new c a l e n d a r ;  b u i l t  i n s t rumen t s  & made many a s t r o n .  obsns.  (W) 
(8N, 134W) 
LACCMINI,  Giovanni (E884-1967), I t a l i a n  amateur as t ronomer ;  one of  
t h e  f i r s t  members of PLiiVSO, made thousands of o b s e r v a t i o n s  of v a r i a b l e s ;  
c o n t r i b u t e d  i m p o r t a n t l y  t o  deveiopment of amateur i n t e r e s t  i n  astronomy i n  
I t a l y .  (Mz) 6 4 1 N ,  107W) . ’  
LAMB, S i r  Iforace (1849-1934) Eng l i sh  p h y s i c i s t ,  mathemat ic ian ;  prcTf* ’ -  
Owens Coll., V i c t o r i a  U, Manchester; motion of  f l u i d s ;  f l u i d  hydrodynamics; 
h y d r o s t a t i c s ;  p ropaga t ion  of ea r thquake  t remors  on s u r f a c e  of e las t ic  
s o l i d ,  (W) (43s‘  l 0 1 E )  
LWIPLAND, C a r l  0, (1873- l95i ) ,  USA as t ronomer ,  Lowell 05s.; v i s u a l  
& pho tograph ic  s t u d y  of p l a n e t s ,  surface d e t a i l ,  t empera tu res ;  d i s c o v e r e d  
many v a r i a b l e  stars,  & changes i n  nebulae ,  ( W )  (3lS, 131E) 
head t h e o r e t i c a l  d e p t . ,  I n s t .  Phys. Problems, USSR., Pacad, S e i . ;  Nobel p r i z e  
f o r  phys i c s  1362; r e s e a r c h  on solid s t a t e ,  l o w  t empera tu re  & n u c l e a r  p h y s i c s ,  
quantum f i e l d  theo ry .  (N) ( 4 2 N ,  119W) 
LPXEl?U, Lev D. (1?63--lS66) , p i i y s i c i s t ;  ?‘rod. iyioscow state U.: 
\ 
LANE, Jonathan H. (1819-1880), USA p h y s i c i s t ,  a s t r o p h y s i c i s t ;  r e s e a r c h  
on compression & expansiont of g a s e s ,  phys. c o n s t i t u t i o n  & temp. of  s u n ,  
d e n s i t y  of so la r  gas ;  Lanes Law, on h e a t  g e n e r a t i o n  by c o n t r a c t i o n  of a 
gaseous body; & v a r i o u s  t o p i c s  i n  phys i c s .  (W) (9S, 132E) 
9; 
LANGEMAK, Georgy E. (1898-E938), USSR r o c k e t  e n g i n e e r ,  d e s i g n e r  o f  
r o c k e t s  u s i n g  smokeless long-burning powder; one of c h i e f s  i n  Lab ,  of G a s  
Dynamics, l a te r  Rocket R e s .  I n s t .  of USSR. ( L ) ( l o S ,  1 1 9 E )  
LANGEVIN, Pau l  (1872-19461, French p h y s i c i s t ;  P r o f . ,  Sorbonne; r e s e a r c h  
on u l t r a s o n i c  sound f o r m s , b a s i s  of modern s o n a r ;  s t u d i e s  on molecu la r  
s t r u c t u r e  of  gases  , magnet ic  t heo ry ;  r e l a t i v i t y ,  X-rays. ( W )  ( 4 4 N l  162E) 
LANGMUIR,  I r v i n g  (1881-19571, USA p h y s i c i s t ,  chemis t ;  R e s .  Lab., Gen. 
Electric;  Nobel p r i z e  i n  chemis t ry ,  1 9 3 2 ;  a tomic  & molecu la r  s t r u c t u r e ;  
o r i g i n a t e d  (wi th  G.N.  L e w i s )  t h e  theory  of chemica l  va l ence .  ( W )  ( 3 6 5 ,  129W) 
-18- 
LARHO!?, S i r  Joseph  (1857-1942) B r i t i s h  mathemat ic ian ,  p h y s i c i s t ;  
Prof (. , Cambridge U .  ; math, proGLems i n  e l ec t rodynamics  & thermodynamics; 
a tomic  s t r u c t u r e .  (rzr) ( 3 2 ~ ~  1 8 0 )
LAUE, Max T.F, von (1879-1960) German p h y s i c i s t ;  P r o f . ,  U.  B e r l i n ;  
Dir., Max Planclc Inst,; Nobel psj-ze,  1 9 1 4 ,  f o r  d i s c o v e r y  of  X-ray i n t e r -  
f e r e n c e s  , proving  e l cc t ro -magne t i c  n a t u r e  of X-rays & p r o v i d i n g  t e c h n i q u e  
f o r  s tudy  of a tomic  s t r u c t u r e  of c r y s t a l s  & polymers.  (W) ( 2 8 N ,  97157) 
LAURITSEN, Char l e s  C. (1892-1968) , Danish-American p h y s i c i s t  & r o c k e t  
s c i e n t i s t ;  P r o f . ,  C a l .  Tech.; r e s p o n s i b l e  f o r  development of Naval r o c k e t s  
used i n  WW IT; r e s e a r c h  i n  exec-,  r a d i o  e n g i n e e r i n g ,  
LEAVITT, H e n r i e t t a  S, (1868-1921), USA as t ronomer ;  Barvard Obs.; 
developed mekhods f o r  de te rmining  pho tograph ic  magnitudes of v a r i a b l e  
stars; d i scove red  2 4 0 0  v a r i a b l e s  & per iod - luminos i ty  r e l a t i o n  i n  Magel- 
l a n i c  Clouds. ( W )  ( 4 6 S ,  l 4 0 N )  
(W) ( 2 7 s ,  9 6 ~ )  
LEBEDEV, P e t r  N. (1866-19121 , Russ ian  p h y s i c i s t ;  Prof * ,  M o s c o ~ ~ ;  
experirrkc!ntal r e s e a r c h  on l i g h t  p r e s s u r e ,  which he proved t o  e x i s t  & measured; 
r e s e a r c h e s  on l i g h t  & e l e c t r i c i t y -  (W) ( 4 8 5 ,  LOBE) 
LEBEDINSKU, Alexander I .  (1913-1967), USSR a s t r o p h y s i c i s t ;  P r o f , ,  
Moscow U. ; cosmogony of stars & p l a n e t s ;  hydrodynamics o f  s o l a r  atmosphere; 
a u r o r a  b o r e a l i s .  ( L )  (8N, 165W) 
of g r e a t  p r e c i s i o n ;  b u i l t  microscopes ,  d e s c r i b e d  & i l l u s t r a t e d  h i s  ex ten -  
s ive  o b s e r v a t i o n s  on d e t a i l s  of p l a n t s  & animals .  (W) (30s ,  179W) 
, 
LEEUWENIIOEK, Antony van (1632-1723), Dutch m i c r o s c o p i s t ;  ground l enses  
LEIBPJITZ,  G o t t f r i e d  W. ( 1 6 4 6 - 1 7 1 6 )  , Germcln mathemat ic ian ,  p h y s i c i s t ,  
ph i lo sophe r ;  i n v e n t e d  t h e  c a l c u l u s  ( i n d e p ' l y  of Newton) i n t r o d u c e d  much of 
modern m a t l i ' l  n o t a t i o n ;  mechanics & dynamics; cosmology ( h e l d  e a r t h  t o  b e  
immensely o l d )  e (W) (38S, 1 7 6 E )  
LZi*iAL'i'i<G, G ~ O L ~ L ~ S  ( 1 8 9 4 - 1 9 6 6  j , B e : i y i , m  i'ia-iiitima~icicin; prof. I i,ouvaiil; 
cosmoiogy ; "pr imeval  acorn:' t heo ry  of o r i g i n  or u n i v e r s e  & i n t e r p r e t a t i o n  
of r e d - s h i f t ;  cosmic r a y s ;  c e l e s t i a l  mechanics.  (Mz) (62s , 150N) 
LENZ, H.F .  E m i l  (1804-18651 I p h y s i c i s t  (b.  E s t o h i a )  , P r o f . ,  U.  S t .  
P e t e r s b u r g  ; e l e c t r o m a g n e t i c  phenomena ; c o n d u c t i v i t y  & t empera tu re  i e l e c t r o -  
magnetic i n d u c t i o n  (LenzK s Law)'. ( W )  (3N, 102W) 
LEUCIPPUS ( f 1 , c .  4 4 0  BC) I Greek  p h i l o s o p h e r ,  M i l e t o s ;  c r e d i t e d  ( w i t h  
Democritos) as founder  of a t o m i s t i c  t h e o r y ;  s a i d  by some t o  be 1st t o , s t a t e  
r u l e  of  c a u s a l i t y  ( eve ry  e v e n t  has  a n a t u r a l  c a u s e ) .  ( 2 9 N ,  116W) f 
LEUSCHKER, Armin 0. (1868-1953) , USA as t ronomer ;  P r o f .  Univ, C a l i f .  ; 
t h e o r e t i c a l  c e l e s t i a l  mechanics, esp .  p e r t u r b a t i o n s  i n  o r b i t s  of comets,  
p l a n e t s ,  & a s t e r o i d s .  (W) (ZN, 109W) 
LEVL-CIVITA, T u l l i o  (1873-1941) , I t a l i a n  mathemat ic ian ,  p h y s i c i s t ;  
P r o f . ,  U. Rome; mechanics; developed E i n s t e i n ' s  u n i f i e d  f i e l d  e q u a t i o n s ,  
t heo ry  of t e n s o r s .  (W) (24S, 143E) 
LEWIS, G i l b e r t  N. (1875-19461, USA chemis t ;  P r o f . ,  U ,  C a l i f . ;  thermo- 
dynamics & t h e  f r e e  energy of chemical s u b s t a n c e s ;  va l ence  & t h e  s t r u c t u r e  
of atoms & molecules .  (W) ( 1 9 S l  114W1 
-19- 
LEV, WilLy (1906-1969) German-American r o c k e t  e n g i n e e r ,  s p a c e  e x p e r t ;  
co-founder & a c t i v e  member of t h e  Gerinan S o c i e t y  of  Space Trave l  ( 1 9 2 7 ) ,  
experiinents w i t h  e a r l y  l i q u i d  fueied Kcpul:sor r o c k e t s  (1930-3?-) : f r e e  l a n c e  
w r i t e r  on space scicnccr  e tc . ;  a s s o c i a t e d  w i t h  NASA. (N, Mz) (43N, 154E) 
LLHDBLAD, R e r t i l  (1895-19651, Swedish as t ronomer ;  D i r - ,  Stockholm O b s , ;  
two-dimensionaL s p e c t r a l  c3 a s s i f i c a t i o n  of f a i n t  stars; g a l a c t i c  r o t a t i o n  & 
e p i c y c l e  motions of s t a r s ;  dynamics oE s p i r a l  sys tems,  ( W ,  Mz) (70N, 991.1) 
LODYGIN,  Alexander N. (1847-1923) Russian s c i e n t i s t - i n v e n t o r ;  r e s e a r c h  
on e l e c t r i c i t y ;  i n v e n t o r  of carbon f i l a m e n t  lamp. ( L )  (18s , 1471.1) 
LORENTZ, Hendrik A. (1853-1928) I Dutch p h y s i c i s t ;  P r o f . ,  Lei-den U , ;  
D i r e ,  Tey le r  Lab., Haarlem; Nobel p r i z e  i n  p h y s i c s  1902; a u t h o r i t y  on quantum 
phys ic s ;  d i s c o v e r e d  ( i n d e p ' l y )  t h e  L o r e n t z - F i t z g e r a l d  c o n t r a c t i o n ;  explairlcd 
t h e  Zeeman e f f e c t ;  e l e c t r o n  t h e o r y  of e l e c t r i c i t y ;  p r e c u r s o r  of r e l a t i v i t y  
theory .  ( W l  ( 3 4 ~ ~  l O O w )  
LOVE, Auyus tus  E,H'. (l863-19$0) I B r i t i s h  mathemat ic ian ,  g e o p h y s i c i s t ;  
P r o f . ,  Oxford U . ;  geodynamics, mathemat ica l  t h e o r y  o f  e l a s t i c i t y ,  a p p l i c a -  
t i o n  t o  e a r t h ' s  c r u s t ;  hydrodynamics & e lec t romagnet i sm.  (W) ( G S ,  1 2 9 E )  
LOVELACE, W i l l i a m  R. 9 1  (1907-1965), USA p h y s i c i a n  & space  s c i e n t i s t ;  
D i r e c t o r  of  Space Medicine of NASA; p i o n e e r  i n  ae rospace  medic ine ,  deve l .  o f  
oxygen equipment f o r  a v i a t i o n ;  h i g h - a l t i t u d e  e scape  b r e a t h i n g  systems for 
p i l o t s ;  r e s e a r c h  i n  space  medicine & physiol-ogy fo r  manned f l i g h t s .  (Mz) 
(82N, 1071.7) 
LOWELL, P e r c i v a l  (1855-1916) , USA as t ronomer ;  founded Lowell Obs. ; 
r e s e a r c h . o n  p l a n e t s ,  esp .  Mars; c a l c ' s  p r e d i c t i n g  d i scove ry  of P l a n e t  X 
( P l u t o )  . ( W )  (13SI 103W) 
LUCRETIUS, T i t u s  C. (c.95 BC-c.55 B C ) ,  Roman p h i l o s o p h e r ;  a u t h o r  of  
" D e  rerum n a t u r a " ;  exponent  of atomic t h e o r y ,  6 mechanica l  view of uni -  
verse. (W) (9s, .121W) 
Swcdisn  ascronorner; Prof.  U ,  Lund. , 7 r T?.? ma,: 7. n v 77- ~ ~ L z ( 1 6 8 3 ~~ 1 9 5 8 j u " L " b c U i i r . l \ /  I X I I U L  J i e  
Di l- ., Lurid Obs.; i i i s t a n c e s  of g a l a x i e s ,  supernovae; h i s t o r y  of astronomy. ( M )  
(39S, 152E) 
LOTRE, Fedor P. (1797-18821, Russian yeographer ;  pres. ,  St. P e t e r s b u r g  
Acad. S c i . ;  n a v i g a t i o n ; A r c t i c  e x p l o r e r ,  c o l l e c t e d  ,da ta  on oceanography, 
ethnography, zoology & botany. (L)  (175, 123E) 
LYMAN, Theodore (1874-1954) USA p h y s i c i s t ;  P r o f . ,  Harvard U.; re- 
s e a r c h  on l i g h t  a t  u l t r a v i o l e t  wavelengths,Lyman series of hydrogen. (W) 
(65S, pL62E) 
MACH, E r n s t  (1838-19261, A u s t r i a n  p h y s i c i s t  & p h i l o s o p h e r ;  P r o f . ,  
P rague r  Vienna; r e s e a r c h  i n  s u p e r s o n i c  p r o j e c t i l e s ,  & flow of  g a s e s  (Mach 
number i n  s u p e r s o n i c  f l i g h t ) ;  s t u d i e s  i n  p e r c e p t i o n ,  & phi losophy of 
science- (W) (18N, 149W) 
MAKSUTOV, D m i t r i  D. (1896-19461, USSR o p t i c i a n ;  o r g a n i z e r ,  D i r . ,  A s t r o n .  
O p t i c s  Lab., Leningrad S t a t e  I n s t .  Opt ics :  r e s e a r c h  on as t ronomica l  o p t i c s :  
i nven ted  c a t a d i o p t r i c  (meniscus) systems f o r  t e l e s c o p e s  & o p t i c a l  devices.(W) 
MALYI, Alexander L e  (1907-19611, USSR r o c k e t  e n g i n e e r ,  Lab. o f  G a s .  
Dyn.; c o n t r i b u t e d  t o  development & tes ts  of w o r l d ' s  f i r s t  e lectr ic  r o c k e t  
eng ine  of e l e c t r o t h e r m i c  type .  (L) ( 2 2 N r  lo5E) 
bWDEL'SHTAM, Leonid I. (1879-19441, Russ ian /Sovie t  p h y s i c i s t ;  P r o f ,  U. 
. (41S ,  169W) 
Moscow; c l a s s i c a l  s t u d i e s  on combined s c a t t e r i n g  of l i g h t ;  r a d i o - i n t e r f e r e n c e  
t echn iques ;  ' exper imenta l  r a d i o  l o c a t i o n  of moon. (L)  ( 6 N ,  1 6 2 E )  
-20- 
MARC1 von Kronland, J a n  Marek (1595-1667) , Roherniiin p h y s i c i a n ;  P r o f .  
Prague U . ;  d e f i n e d  k i n e t i c  rrtokion of l i g h t  as a r e s u l t  or' coinpressions,  
expans ions ;  r e s e a r c h  i n  mechanics; d i s p e r s i o n  of l i q h t  by a p r i sm ( b e f o r e  
Newton} ; dj E r r a c t i o n  c o l o r s  of t h i n  l a y e r s .  fV1) (22N,  1631.?) 
MARCONI, GuyLieLmo (1874-1937), I t a l i a n  i n v e n t o r r  i n v e n t e d  a p p a r a t u s  
f o r  w i r e l e s s  t e l e g r a p h y ;  Nobel p r i z e  f o r  phys i c s  1 9 0 9 ;  developed a p p l i c a -  
t i o n s ;  worked on shortwave & ul t ra -shor t -wave  t r a n s m i s s i o n .  (W) ( 9 S ,  145E) 
MARIOTTE, Edme (1620-1684) , French p h y s i c i s t ;  exper iments  t o  e l u c i d a t e  
n a t u r e  of hea.t, c o l d ,  l i g h t ,  s i g h t ,  c o l o r ,  water; h y d r o s t a t i c s  & h y d r a u l i c s ;  
d i s c u s s e d  rainbowsl h a l o s l  p a r h e l i a ,  d i f f r a c t i o n ;  "Law of M a r i o t t e "  ( o f t e n  
a s c r i b e d  t o  B o y l e )  e (W) (29S, 140iq) 
MAUNDER, Ann ie  S , D . R .  (1868-1947) , B r i t i s h  as t ronomer ;  computerp Roy. 
Greenwich O b s .  ; s t u d y  of sunspo t s  c a t a l o g  of  r e c u r r e n t  groups .  ( W )  ( 14S ,  94P7) 
, Edward  W. (l851-1928) B r i t i s h  as t ronomer ;  Sup t ,  s o l a r  d e p t . ,  
Royal Greenwich Obs (id)  (14S ,  94W) 
McKELLAR, Andrew (1910-1960), Canadian as t ronomer ,  Dom. Ap. Obs.; 
r e s e a r c h  on molecu la r  s p e c t r a ;  s p e c t r a  of l a t e  t y p e  stars & of comets.  (A) 
(LGS, 1711.J) 
McLAUGHLIN,  Dean B. (1901-19551, USA as t ronomer ;  P r o f . ,  U ,  Michigan; 
r e s e a r c h  on noiiae, B e  s tarsl  Mars. ( W )  ( 4 7 N ,  93W) 
NcMATH, F r a n c i s  C. (1867-19381, USA e n g i n e e r  & amateur as t ronomer ;  
w i t h  h i s  f r i e n d  Judge H . S .  IIuhbert & h i s  son Rober t ,  he founded t h e  McMath- 
Hu lbe r t  O b s . ;  p a r t i c u l a r l y  a c t i v e  i n  development of equipment f o r  cinema- 
tography of l u n a r  s u n r i s e  & s o l a r  prominences. (Mz) (15N, 167151 
Rober t  R. (1891-1962), USA as t ronomer ;  D i r . ,  McMath-Hulbert 
Obs e ; p i o n e e r  i n  mot ion -p ic tu re  r eco rd ing  of s o l a r  phenomena; d e s i q n  & 
c o n s t r u c t i o n  ot t e l e s c o p e s ;  i n f r a r e d  spec t roscopy  ( A j  (15N , 267i.J) 
McNALLY, Paul  A , ,  S . J .  ( 1 8 9 0 - 1 9 5 5 ) ,  USA as t ronomer ;  D i r . f  Georgetown 
O b s . ;  nebulous a r e a s  of t h e  sky; Barnard dark spots ;  y a r i a b l e  stars;  l u n a r  
o c c u l t a t i o n s ;  c a l e n d a r  reform; s o l a r  e c l i p s e s . ( 2 2 q ,  127W) 
MEES, C.E. Kenneth (1882-1960), Brit ish-American photographer ;  Eastman 
Kodak Co., o rgan ized  i t s  r e s e a r c h  Lab.; r e s e a r c h  on pho tograph ic  p r o c e s s e s ,  
panchromatic p l a t e s ;  l i g h t  f i l t e r s  f o r  photography. ( W )  (14N, 96W) 
MEGGERS, William F. (1888-1968) , USA p h y s i c i s t ;  c h i e f  , s p e c t r o s c o p c  
s e c t i o n ,  N a t ' l  Bureau Stand . ;  r e s e a r c h  i n  spec t roscopy ;  t a b l e s  of wave 
numbers & of s p e c t r a l  l i n e  i n t e n s i t i e s .  ( W )  ( 2 4 N ,  1 2 3 ~ )  . 
Kaiser Wilhebm I n s t .  Chem.; d i scove red  tho r ium C,pro toac t in ium;  n u c l e a r  
isomerism; uranium f i s s i o n ,  & p r e d i c t i o n  of c h a i n  r e a c t i o n .  ( W ) ( l i s ,  113E) 
MENDEL, Gregor J. (1822-18841, A u s t r i a n  b i o l o g i s t ;  d i s c o v e r e d  dominant 
& recessive c h a r a c t e r i s t i c s  i n  pea  p l a n t s ;  1st e x p l a n a t i o n  of h y b r i d i z a -  
t i o n  u s i n g  c o n t r o l l e d  p o l l i n a t i o n  & s t a t i s t i c a l  a n a l y s i s ,  t h e  b a s i s  of  
modern g e n e t i c s .  (W) ( 4 9 S ,  110P7) 
MEITNER, L i s e  (1878-1968) , A u s t r i a n  p h y s i c i s t ;  head of  p h y s i c s  d e p t . ,  
MERRILL, Pau l  W. (1887-1961), USA as t ronomer ,  M t .  Wilson O b s . ,  re- 
s e a r c h  on wavelengths o f  spectrum l i n e s ,  r e d  & i n f r a r e d  photography; r e d  
stars; i n t e r s t e l l a r  matter;  d i scove red  technet ium i n  S-type s t a r s ,  (W) 
( 7 4 ~  , 116W) 
MESENTSEV, Y u r i  B. (1929-19651, USSR r o c k e t  s c i e n t i s t ;  eng ine  d e s i g n e r ,  
worked o u t  methods of s u p p r e s s i n g  h igh- f req .  o s c i l l a t i o n s  o f  p r e s s u r e  i n  
engines .  ( L )  (72N, 1291d) 
-21- 
MESIICHERSKY , Ivan V. (1859-1935) , Riissian mathemat ic ian ;  a p p l i e d  
mathematics;  g e n e r a l  theor17 c2€ motion or body w i t h  v a r i a b l e  mass; equa- 
t i o n s  of r o c k e t  dynamics. (L) ( 1 2 E r  L25k:) 
METCHNIKCV, 11'ya I ,  (1845-19161, Russian-French b a c t e r i o l o g i s t ;  Dire, 
P a s t e u r  I n s t . ,  Paris; Nobt..1. p r i z e  1308  EQT medic ine  & phys io loqy;  p i o n e e r  
r e s e a r c h  on i n f e c t i o u s  disc)ases; gerontology;  iimulli'cy. ( W )  (11s , 149i.J) 
MICIIELSONp A l b e r t  A. (1.852-1331) I Germail & USA p h y s i c i s t ;  P r o f , ,  U. 
of Cl,i.cago; measured speed  of l i g h t  w i t h  ex t remely  h igh  accu racy ,  h e l p i n 9  
t o  d e s t r o y  e t h e r  concept ;  i nven ted  i n t e r f e r o m e t e r  & measured d i ame te r  of 
s t a r ,  CL O r i o n i s ;  measured a meter i n  t e r m s  o f  wavelength of Cd-line46NI 121~)' 
v 
MILAMKOVLC, M, (1879-1958) Yugoslav as t ronomer ;  no ted  f o r  t h e o r y  of 
i ce  ages ,  6. c a l c u l a t i o n s  of e f f e c t s  of v a r y i n g  o r b i t a l  pa rame te r s ,  on 
i n s o l a t i o n  r e c e i v e d  by e a r t h ;  c e l e s t i a l  mechanics. ( L ,  biz) (77N, 170E) 
MILLIKAN, Robert  A. (1868-19531, USA p h y s i c i s t ;  D i r e ,  Norman Br idge  
Lab. of P h y s i c s ,  C a l .  Tech.; Nobel p r i z e  1923; r e s e a r c h  on X-rays & f r e e  
expansion of g a s e s ;  measured charge  of e l e c t r o n ;  i o n i z a t i o n  chamber; cosmic 
r a y s ;  deterntknation of P lanck  c o n s t a n t ;  p h o t o e l e c t r i c  e f f e c t ,  (W) ( 4 7 N  , 1 2 1 ~ )  
MILLS, Mark M. (1917-19581, U S l l  p h y s i c i s t  & r o c k e t  s c i e n t i s t ,  respon- 
s ib l e  (wi th  J.W. Parsons )  f o r  development of c a s t a b l e  s o l i d  r o c k e t  pro- 
p e l l a n t s ;  p i o n e e r  i n  c o n s i d e r i n g  t e c h n i c a l  a p p l i c a t i o n  of n u c l e a r  energy  
t o  r o c k e t  p r o p u l s i o n ;  co-author of  t h e  Phys ids  of Rockets ,  1945, a s t a n d a r d  
r e f e r e n c e  f o r  some y e a r s ,  (Mz) (9N, 156E) 
MILNE, E. Ar thu r  (1896-1950), B r i t i s h  mathemat ic ian  & a s t r o p h y s i c i s t ;  
P r o f . ,  Oxford U . ,  r e s e a r c h  on s t e l l a r  atmospheres;  dynamics & e l e c t r o -  
d y n m i c s ;  k i n e m a t i c  r e l a t i v i t y ;  s t e l l a r  i n t e r i o r s .  (W) (315, 113E) 
M I N E U R ,  Henri  (1893-1954) French mathemat ic ian ;  astronomer; D i r . ,  
I n s t .  Astrophys e , P a r i s ;  r e l a t i v i t y ;  e v o l u t i o n  or' double  s t a r s ;  mechanics 
of v a r i a b l e  masses; s t e l l a r  motions; inkerc:i-P1J ijr absorpt ion:  c e l e s t i i l  
mechanics. (Mz) (25N: L62l.T) 
M I N K O W S K I ,  Hermann (1864-1909) , German mathemat ic ian ;  Prof I Zur ich ,  
Got t ingen;  p rov ided  math, b a s i s  f o r  g e n e r a l  t h e o r y  of r e l a t i v i t y ,  p a r t i c -  
u l a r l y  i n  h i s  4-dimensional math. ; g e o m e t r i c a l  method € o r  number theo ry .  (W) 
MINNAERT,  Marcel G, (1893-1970), Dutch a s t ronomerp  a s t r o p h y s i c i s t ;  
(56S, 145N) 
P ro f . ,  D i r ,  Obs., U. U t rech t ;  r e s e a r c h  on photometry & i n t e r p r e t a t i o n  of  
Fraunhofer  l i n e s p  q u a n t i t a t i v e  a n a l y s i s  of s o l a r  atmosphere;  photometry of  
s o l a r  phenomena G of moon: m e m b e r  of PAU Working Group on Lunar Nomenclagure 
f o r  t h e  f a r  s i d e  of moon., (W, Mz) ( 5 G S ,  124W) 
MITRA, S . K .  (1890-1963), I n d i a n  p h y s i c i s t ;  P r o f . ,  C a l c u t t a ;  r a d i o  
astronomy, ionosphere .  (Mz) (18N, 155w) 
MbBIUS, August F. (1790-1868), German mathemat ic ian ,  as t ronomer ;  
P r o f .  U. L e i p z i g ;  a founder  o f  topology (developed math. f i g u r e  known as 
''Mbbius s t r i p " ) ;  l e a d e r  i n  i n t r o d u c i n g  modern p r o j e c t i v e  geometry methods. (W) 
( 1 6 N ,  1 0 1 E )  
M O H O R O V I 6 I 6 ,  A n d r i j a  (1857-1936) , C r o a t i a n  g e o p h y s i c i s t ;  deduced t h a t  
e a r t h ' s  s t r u c t u r e  i s  l a y e r e d ,  from s tudy  of ea r thquake  wave p a t t e r n s ,  w i t h  
s h a r p  s e p a r a t i o n  between l a y e r s ,  (Mohorovicic d i s c o n t i n u i t y )  . (W) ( 1 9 s  , 1651f) 
MOISEEV, N i k o l a i  D. (1902-1955), USSR as t ronomer ;  P r o f . ,  Moscow U.;  
D i r . ,  S t e r n b e r g  I n s t . ;  celest ia l  mechanics; s t a b i l i t y  t h e o r y  (L)  ( 9 N ,  103E) 
( Joseph)  b u i l t  1st s u c c e s s f u l  man-carrying b a l l o o n  u s i n g  h e a t e d  a i r ,  1783,(W.J) 
, Joseph  M. (1740-1810) , French i n v e n t o r ,  i nven ted  pa rachu te .  
MONTGOLFIER, Jacques  E. (1745-17999, French i n v e n t o r ;  w i t h  b r o t h e r  
( 4 7 N ,  1 G O W )  
(47t\I, 160W) 
t 
-22- 
MOORE, Josepll PI. (1.878-1949) USA as t ronomer ;  D i r e ,  L i c k  O b s , ;  
s t e l l a r  spzc t roscopy  r a d i a l  v e l o c i t i e s  ; s o l a r  e c l i p < ; e s  ; l u n a r  photography. (P?) 
( 3 71q, 17 8iJ) 
MOROZOV, Ni.lioLai A, (l.854-ls45) Russ ian-Sovie t  n a t u r a l i s t ;  s t u d i e s  
i n  math, meteoro logy ,  h i s t o r y ,  c:iemistry, p h y s i c s  & astronomy; hone mein, 
Acad. S c i .  U S S R ,  ( L )  (51<, 1 2 7 E )  
MORSE, Samuel F . B ,  (3.791-1872) USA 
reco rd ing  t e l e g r a p h  sending  & r e c e i v i n g  
IYiOULTON, F o ~ c ? : ; ~  R ,  (18'72-1952) I USA 
s e a r c h  (wi th  Chamberlin) on p lane tes imal .  
o r i g i n  of s o l a r  system. (Wl (61S ,  9 7 E )  
i n v e n t o r ;  i n v e n t e d  e lectro-magne t i c  
a p p a r a t u s ,  code (I\lorse Code) .  (w) 
as t ronomer ;  P r o f , ,  U. Chicago; re- . 
or  s p i r a l - n e b u l a  h y p o t h e s i s  of  
( 2 2 N ,  175P?) 
NAGAOKA, Hantaro  (1865-1950) ,  Japanese  p h y s i c i s t ;  Prof., Tokyo U . ;  
a founder  of  Japanese  p h y s i c s ;  r e s e a r c h  i n  s p e c t r o s c o p y ,  e l ec t romagne t i sm,  
a tomic  s p e c t r a ;  Zeeman e f f e c t  i n  weak f i e l d s ,  (W) (2019, 154E) 
NASSAU, Ja son  J, (1892-1965), USA as t ronomer ;  P r o f , ,  Case I n s t ,  Tech.; 
D i r . ,  Warner & Swasey O b s . ;  r e s e a r c h  on s t e l l a r  s p e c t r a  & g a l a c t i c  s t r u c t u r e ,  
(W) J 2 % ,  177E) 
NERNST, Walther H .  (1864-1941), German phys. chemis t ;  P r o f . ,  GBt t ingen ,  
B e r l i n ;  D i r a r  I n s t .  E x p ' t ' l  Phys ics ;  dev i sed  t h e o r y  of e lectr ic  p o t e n t i a l  & 
conduct ion  on e l e c t r o l y t i c  s o l u t i o n s  i developed 3rd  law of thermodynamics (W) 
as t ropho tography ;  a s t e r o i d s  & p e r i o d i c  comets. (L) ( 2 7 5 ,  1 2 5 ~ )  
(35N, 95W) 
N E U J M I N ,  Gr igory  N .  ( 1 8 8 5 - 1 9 4 6 ) ,  Russian as t ronomer ;  D i r . ,  Pullcovo Obs.; 
NICHOLSON, S e t h  B. (1891-1363) , USA as t ronomer ,  Mt. Wilson Obs,: b-esearch 
i n  so la r  astronomyr magnet ic  c l a s s i f i c a t i o n  of s u n s p o t s ;  s t e l 1 a . r  r a d i a t i o n ;  
dev i sed  (wi th  P e t t i t )  thermocouple f o r  s t u d y  of p l a n e t a r y  s u r f a c e  tempera- 
t u r e s  (w) ( Z G S ,  8 5 W  
. ~ i L i k  .. D a y u e r r e  LG perfect  photography ; made 1st permanent photograph , 1 8 2 6  e (W) 
yrYrP"" 7-  I -.. . - _. ... .' 7 1 ,- -_  
L-Lil uvac.r,l I U ~  1 E 3 3 j  , i.'I-ciicii p h y s i c i s t ,  photograpi-Lex; worked 
(72N, 12015) 
N I J L A N D ,  A l b e r t u s  A. (286'8-1936) Dutch astkqnomer; D i r . ,  U t r e c h t  Obs. ; 
r e s e a r c h  on v a r i a b l e  s t a r s ,  s o l a r  e c l i p s e s ,  comets & meteors. (W)(33N, 13413) 
NISHLNA, Yoshio (1890-1951), Japanese  p h y s i c i s t , . T o k y o ;  p i o n e e r  i n  
s tudy  of cosmic r a y s ,  a lso i n  development of sci .  s t u d i e s  i n  Japan;  R le in -  
Nish ina  formula (re Compton e f f e c t ) .  (W) ( 4 5 5 ,  1 7 1 ~ )  
b l a s t i n g  g e l a t i n e ;  i n v e n t i o n s  i n  ordnance & s y n t h e t i c s ;  e s t a b l i s h e d  Nobel 
P r i z e s .  (W) (151\J, 101W) 
# 
NOBEL, A l f r e d  B e  (1833-1896), Swedish i n v e n t o r ;  i nven ted  dynamite & 
N6THER, ~mmy (1882-19351, German mathemat ic ian ;  P r o f , ,  G6 t t ingen  U . ;  
Bryn M a w r ,  P a . ;  g e n e r a l  & a b s t r a c t  a l g e b r a  ( f i e l d  t h e o r y ,  t h e o r y  of r i n g s ,  
i d e a l  t h e o r y ) ,  ( o r  NdTER) (W, L )  (6619, 114TJ) 
NUMEROV, Bor i s  V. (1891-19431, USSR astrofiomer; founder  & D i r e ,  I n s t .  
Theor. Astron.;  a s t r o m e t r y ,  ce les t ia l  mechanics & grav ime t ry .  (Ll ( 7 1 S ,  ~ G I - W )  
N U S L ,  F. (1867-1325) , Czech astronomer; 0nd;cjov Obs, , Prof , Prague; 
c i r c u m z e n i t h a l  t e l e s c o p e  w i t h  impersonal  micrometer,  (Ml(32N, 167E) 
OBRUCIIEV, Vladimir  A. (1863-1956), Russ ian-Sovie t  g e o l o g i s t ;  exp lo ra -  
t i o n ,  geology of S i b e r i a ;  D i r e  & o r g a n i z e r  o f  I n s t .  f o r  Pe rmaf ros t  S t u d i e s  
of  USSR Acad. S c i .  (W, Lb (39S, 1 6 2 E )  
t 
-23- 
O'DRY, Plarcus (1897-1961), USA r o c k e t  b u i l d e r ,  p h y s i c i s t ,  A i r  Force 
Canbariclqc Res ~ Labs ~ ; o r i g i n a t o r  of t h e  "blossorn" p a r a c h u t e  proqram f o r  
r ecove r ing  rockets E; o t h e r  space  v e h i c l e s ;  p a r i t i c p a t e d  a c t i v e l y  i n  t h e  
foundin9 of Sacramento Peal; Observatory.  (832)  (31S, 157E) 
0Wl8 Georg S ,  (1787-1854)  , German p h y s i c i s t ;  fo rmula t ed  "Ohm's l a w " ,  
r e l a t i n g  r e s i s t a n c e  t o  v o l t a g e  I; c u r r e n t  s t r e n g t h .  ( W )  (18N, 114W) 
OLCOTTr William T, (1873-1936), USA writer of ixany popu la r  books on 
astronomy; a founder  o f  ANVBO: c o n t r i b u t e d  i m p a r t a n t l y  t o  development of  
o rgan ized  a m a t e u r  astronomy. (Mz) (20iL, 1 1 7 E )  
ONAR KHAYYAI4 ( c ,  1050-c,  1123) P e r s i a n  mathemat ic ian ,  as t ronomer ,  p o e t ;  
Royal a s t r o n  ; l a r g e l y  r e s p o n s i b l e  f o r  new P e r s i a n  c a l e n d a r ,  havihg  an 
e r r o r  of on ly  1 day each 5 0 0 0  y r s , ;  p r epa red  a s t r o n .  t a b l e s ;  may have d i s -  
covered b inomia l  theorem; geomet r i c  hr a l g e b r a i c  s o l u t i o n s  of eqns of 2nd 
degree  & some c u b i c s ;  most famous i n  West f o r  a g n o s t i c ,  p h i l o s o p h i c  p o e t r y .  (W) 
( 5 81.1 1 0  21s) 
OPPENHEIPIER, J. Rober t  ( 1  9 0 4 - 1 9 6 7 )  I USA p h y s i c i s t ;  D i r .  Los A l m o s  
S c i .  Lab; R i r e f  I n s t .  Rdv, Study, P r i n c e t o n ;  c o n t r i b u t e d  t o  development of 
quantum t h e o r y ,  unde r s t and ing  of cosmic r a y s ,  f u n d ' l  p a r t i c l e s  & r e l a t i v i t y ;  
i n t roduced  use  of symmetr ica l  f c n s  i n  s c a t t e r i n g  prob:i.ems; t heo ry  o f  
neu t ron  s t a r s ;  development of a tomic  bomb, X W )  (355, 1661.J) 
ORESME, Nico le  (c.1323-1382),  French mathemat ic ian ;  founder  o f  i m -  
p o r t a n t  school of medieva l  mechani.cs; developed a c a l c u l u s  of p r o p o r t i o n s  
& a p p l i e d  it t o  t e r res t r ia l  & c e l e s t i a l  k inemat i c s  I; dynamics. (W) (43S, 1 6 9 E )  
ORLOV, Alexander Y .  (1880-19541, USSR as t ronomer ;  founder  & D i r e #  
G r a v i m e t r i c a l  O b s . ,  Po l tawa,  Obs. Kiev; geophys ic s ,  comet t a i l s .  (M,L) 
(26S, 175r.J) 
S e r g e i  '61. (1880-1958), U S S R  as t ronomer ;  P r o f , ,  U.  Moscow; D i r . ,  
Sizrn;;crg xcstm ; zcizstg I ci;:r,etasy f2,rms I I ,L;i,L; -. . ( i b s  ' i./-Sj;jj 
OSTWALD, Wilhe ln  (1853-1932) , German chemis t ;  a founde r  of modern 
phys. chemis t ry ;  r e s e a r c h  i n  c a t a l y s i s ,  r a t e s  of  chem. r e a c t i o n s ,  e q u i l i -  
brium; Nobel p r i z e  f o r  chemis t ry  1309. 
a c t i v i t y ,  d e t e r m i n a t i o n  of  ages of  rocks ;  improved t e c h n i q u e  f o r  measuring 
minute  traces o f  helium, appl .  t o  m e t e o r i t e s ;  ages  of meteorites. (W) 
r e s e a r c h  on a s t r o p h y s i c s ;  s t r u c t u r e  o f  o u r  g a l a x y ,  e x t r a g a l a c t i c  systems 
& cosmology; s t e l l a r  atmospheres ; h i s t o r y  of astron-omy. (w) (4s, 1 4 0 ~ )  
(L880-1947), Russ ian  p h y s i c i s t ,  USSR Acad. S c i . ;  
t h e o r y  of non- l inea r  & p a r a m e t r i c  o s c i l l a t i o n s ;  parai-rretric resonance ;  r a d i o  
i n t e r f e r o m e t r i c  geodesy & n a v i g a t i o n .  ( L )  ( I O N ,  164E) 
(W) (11N, 422E) '  
PANETH, F r i e d r i c h  A. (1887-29581, German chemis t ;  r e s e a r c h  i n  r ad io -  
( 6 3 N ,  95W) 
PANNEKOEK, Antonie (1873-19601, Dutch as t ronomer ;  P r o f . ,  U .  A m s t e r B a m ;  
PAPALEICSI, Nilcolai D. 
PARACELSUS, Theophrastus B. v.H (1493-1541) I p h y s i c i a n ,  chemis t ,  
n a t u r a l  ph i lo sophe r ;  wro te  many works on medic ine ,  chemis t ry  & n a t u r a l  
Phi l , ' ;  a t t a c k e d  o v e r - r e l i a n c e  on a u t h o r i t y  & urged  more r e l i a n c e  on p e r s o n a l  
obse rva t ion .  (W) (23S, 163E) 
PARASKEVOPOULOS, John S. (1889-1951) , South A f r i c a n  (Greek-American) 
astronomer; Supt ,  Boyden S t a t i o n  of Harvard O b s . ;  photography of  s o u t h e r n  
s t a r s .  (Mz) (50N, 150W) 
PARENAGO, Pave1 P. (1906-19601 ,  USSR as t ronomer ;  P r o f . ,  U. Moscow; 
s t e l l a r  astronomy, i n t e r s t e l l a r  e x t i n c t i o n ;  s t e l l a r  dynamics; Gene ra l  
Cata log  of  v a r i a b l e  stars. ( M )  (26N, 109W) 
-24- 
PARKIIURST, John A ,  ( 1 8 6 1 - 1 9 2 5 )  , USA astronomer;  P r o f .  U ,  Chicago, 
Y e r l c e s  Obs. ; s te l la r  photometry.  ( M )  (34S, 1033) 
PAIGOiJS, John W, (1.9l3-l952} I USA r o c k e t  s c i e n t i s t ;  r e s p o n s i b l e  € o r  
development of b a l l i s t i t e  s o l i d  p r o p e l l a n t s  i n  the 1 9 3 0 ' ~ ~  f o r  castable 
asphnl t -base  s o l i d  p r o p e l l a n t s  i n  t h e  c ~ r l y  1 3 4 0 1 s ,  & f o r  developments i n  
l i q u i d  p r o p e l l a n t s  such a s  hydraz ine ;  one of t h e  founders  Of Aero je t  Cngi- 
n e e r i n g  Co,, i n  1942. (Mz) ( 3 7 ~ ~  171~) 
PASCIIEN, F r i c d r i c h  (1865-1940) I German p h y s i c i s t ;  P r o f ,  Tfkingen,  
Bonn, Lierlin; research on f i n e  s t r u c t u r e  o f  s p e c t r a l  l i n e s ,  X-rays, v e r i f i e d ,  
Sommerfeld's r e l a t i v i s t i c  theory  of atoms; i n f r a r e d  r a d i a t i o n .  (W) (14s' 141W) 
PAULI, Wolfgang (1900-1958) (b.Vienna) , p h y s i c i s t ;  Prof  Zurich;  Nobel 
p r i z e  1945; p r i n c i p l e s  of wave mechanics , P a u l i  exclusior l  p r i n c i p l e ;  pos tu-  
l a t e d  the n e u t r i n o ,  (W) (455,  136E) 
PAVEOV, Ivan I?. (1849-1936) I Russian p h y s i o l o g i s t ,  St. P e t e r s b u r g ;  
Nobel p r i z e  1904; r e s e a r c h  on nervous mechanisms c o n t r o l l i n g  s e c r e t i o n  of 
d i g e s t i v e  g l a n d s ;  es ta .bl ished i x p o r t a n c e  of autonomic ne-rvous system; s t u d y  
of c o n d i t i o n e d  r e f l e x ,  e s p .  i n  dogs. ( W )  (28S, 1 4 2 E )  
PAWSEY, Joseph L.  (1908-1-962) , A u s t r a l i a n  r a d i o  astronomer;  Radio Phys ics  
Lab. CSIRO;  pioneer i n  s o l a r  h. s t e l l a r  r a d i o  astronomy. (Mz) ( 4 4 N 7  1 4 5 E )  
PEASE, F r a n c i s  G .  (1881-1938) , USA ast;onomer, b l t ,  Wilson O b s , ;  made 
d i r e c t  photographs & spectrograms of  nebulae  & s t a r  c l u s t e r s ,  of  moon & 
p l a n e t s ;  i n t e r f e r o m e t e r  measures of s t a r  d iameters ;  meas. v e l .  of  l i g h t ;  
i n  charge of d e s i g n  of LOO-inch t e l e s c o p e .  (W,M)  (13N, 106W) . . 
PERELMAN, Jakov I. (1882-1342), USSR r o c k e t  s c i e n t i s t ,  p o p u l a r i z e r  of 
r o c k e t  movement & i n t e r p l a n e t a r y  t r a v e l ;  a u t h o r  of many s c i e n t i f i c - p o p u l a r  
books; a c t i v e  member of  Rocket Movement Research Group, Leningrad. ( L )  
- .  .;fa >; >ui>&.,,o 24S, 3 L 3 "  1 0 6 E  ; 
.. - ~ * ~  -. v J, ( 3 9 0 6 -  s:j-"ta) ' jcg?. ?.stycp 
scl,-r p'-;.sic.; c o : y c ~ ~  sf &ro:y'cnphcrc as c c n s i s t i n g ,  of sG-,all px6 
( I F S ,  128B) 
PERKIN, Richard S .  (1906-1969)  , USA i n d u s t r i a l i s f ,  manufac turer  of 
s c i e n t i f i c  equipment,  e sp .  f o r  a s t r o n o m i c a l  use, '  vuch as l a r g e  t e l e s c o p e s ,  
s p e c t r o g r a p h s  & P r o j e c t  S t r a t o s c o p e .  (Mz) (47N, 176W) 
O b s . ;  d i s c o v e r e d  motion i n  n e b u l o s i t y  about Nova P e r s e i ;  6 t h  & 7 t h  sa te l -  
l i t e s  of J u p i t e r ,  1 3  comets. (W) (42N, 123~) 
measurement of s t e l l a r  r a d i a l  v e l o c i t i e s ;  a n a l y s i s  of double  s t a r s  from 
s p e c t r a l  o b s ' n s ;  d i s t a n c e s  of high-temp, stars from s p e c t r a .  (I?) (45N, 108E) 
of r o c k e t s  & r o c k e t  e n g i n e s  u s i n g  smokeless long-burning powder; one of 
c h i e f s  of Lab.  of  G a s  Dynamics.. ( L )  (37N, 115W 
PERRINE, C h a r l e s  D. (1867-1951), USA as t ronomer;  D i r - ,  Argent ine  N a t .  
r' 
PETRIE, Robert  E, (1906-1966), Canadian astronomer;  D i r . ,  Dom.  Ap. Obs.; 
PETROPAVLOVSKY, Boris S. (1898-19331, USSR r o c k e t  engineer ;  d e s i g n e r  
PETROV, Evgeny S. (1900-19421, USSR r o c k e t  s c i e n t i s t  & d e s i g n e r ;  Lab. 
of Gas Dyn., Rocket R e s .  I n s t i t u t e ;  c o n t r i b u t e d  t o  development of f i r s t  
l i q u i d - p r o p e l l a n t  r o c k e t  e n g i n e s  i n  USSR, & t o  des ignof  s o l i d - p r o p e l l a n t  
r o c k e t s .  (61S, 88E) 
PETTIT, Edison (1890-1962) , USA astronomer,  M t .  Wilson O b s , ;  r e s e a r c h  on 
forms & motions of s o l a r  prominences; d e v i s e d  i n t e r f e r e n c e  p o l a r i z i n g  mono- 
chrometer ,  & a thermocouple for measuring planetary t empera tures .  (w) 
(27S,  86W) 
Y 
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PCTZVAL, JoseI"n von (1607-b891} I niistro-ITunc3dri-In: Prof. U, Pest, 
U. Vienna; theorem on khe a b e r r a t i o n s  i n  optical s y s t e m s ;  i m p q r t a n t  c o n t r i -  
b u t i o n s  f o  p r a c t i c a  op t ics  " P c t z v a l  o b j e c t i v e "  e (M) (63s , 113W) 
PZRQUET, Guido v01-1, Baron ( 1 8 8 0 - 1 9 6 6 1  A u s t r i a n  p i o n e e r  i n  c a l c u l a t i o n  
of s p a c e c r a f t  t r a j e c t o r i e s  ( e a r l y  192O1sS), i n c l u d i n g  o r b i t  & e s c a p e  t r a j e c -  
t o r i e s ;  " P i r q u c t ' s  paradoxon"; advoca tc  (1930 ' s )  of manned s p a c e  s t a t i o m  (Mz) 
( 2 0 S ,  140E) 
PIZZI.:TTZ, P. (1860-1-918) I t a l i a n  g e o d e s i s t ;  Prof. Genoa, P i s a ;  geodesy, 
theory  of crro.cs, f i g u r e  of 'che e a r t h ,  (PI) (35S, 119E) 
PLASKETT, John S. (1865-1941), Canadian astronomer;  D i r e r  Dom. Ap. Obs.; 
r e s e a r c h  o n  r o t a t i o n  & o t h e r  motions of t h e  ga laxy  G i t s  s t a r s ,  (W) ( 8 2 N ,  1'75E) 
PLUMMER, Henry C. (3-875-1946) Brj . t ish astrnno:ner;  Roy. Astr, IreLnni!, 
Dunsink Obs. , P r o f  Math, M i l .  Coll. , ?goolwich; A s t r o g r a p h i c  Cata logue;  
ce l e s t i a l  mechanics;  pirral laxes  of A &G B stars;  v a r i a b l e  s t a r s ,  b i n a r y  
S t a r s .  ( M Z )  ( 2 5 5 ,  155W) 
POGSOX, honnan R,  (1829-1891) , E n g l i s h  astronomer; govt .  a s t r o n .  , Madras; 
proposed t h a t  a d i f f e r e n c e  of 5 magnitudes cor respond t o  s t e l l a r  l i g h t  r a t i o  
1 : l O O ;  d i scovered  several  minor p l a n e t s ,  & v a r i a b 3 e  s t a r s .  (W) (42.5, 11lE) 
/ 
POINCARE, J. I i e i i r i  (1654-19l2) , French mathematician,  p h y s i c i s t ;  P r o f .  - U. P a r i s ;  t h e o r y  of a s t r o n n m i c a l  o r b i t s ,  esp'- 3-body problem; t h e o r y  of 
f u n c t i o n s ;  topology;  phi losophy of s c i e n c e .  (W) (57S, 1 G l E )  
POINSOT, Louis (1777-1859), French mathematician;  s o l v e d  problem of 
permanent r o t a t i o n  o f  a body a b o u t  p r i v i l e g e d  axes ;  c r e a t e d  t h e  i d e a  of 
i n e r t i a  of  e l l i p s o i d s ,  (W) (79N, 145W) 
POLZUNOV, Ivan  I. (1728-1766), Russian h e a t  e n g i n e e r ;  i n v e n t e d  h e a t  
p i s t o n  e n g i n e ,  combining t h e  work of several. c y l i n d e r s  on a s i n g l e  s l ? a f t , ( L )  
( 2 6 N :  f 1 5 E )  
PORTER, R u s s e l  1 W. (1871-2949) , USA t e l e s c o 9 c  d c s i u n e r :  r l p s i c p 4  t h e  
M t .  Wilson 100" r e f l e c t o r ;  b e s t  known for h i s  drawings of t e l e s c o p e s  & 
a c c e s s o r i e s ;  c o n t r i b .  s i g n i f ' l y  t o  development of amateur  astronomy & i t s  
o r g a n i z a t i o n .  (biz) (5QS, lO!J)  
t h e  p r e s s u r e  of l i g h t ,  & e f f e c t  on comet t a i l s ;  measured d e n s i t y  of e a r t h ,  
c o n s t a n t  of g r a v i t a t i o n ;  "Poynt ing vector";"Poynting-Robertson e f f e c t . "  ( W )  
$ 
POYNTING, John H. (1852-1914), E n g l i s h  p h y s i c i s t ;  Prof .  Birmingham; 
( 1 7 N  , 133W) 
PRAGER, Richard A. (1884-1945), German-American as t ronomer ,  Harva5d 
P W D T L ,  Ludwig (1875-1953) , German p h y s i c i s t ;  D i r ,  , K a i s e r  Wilhelm 
I n s t .  F l u i d  Mechanics; a founder  of modern hydrodynamics & aerodynamics;  re- 
s e a r c h  on sound b a r r i e r ,  s u p e r s o n i c  f low,  t u r b u l e n c e -  (W)(6OS, 141E) 
i s o l a t e d  & d e s c r i b e d  v a r i o u s  g a s e s .  (W) (57.5, 1 0 8 E )  
Prague; d i s c o v e r e d  Purkyng cells  i n  c o r t e x  of cerebel lum; f i b e r  network 
i n  c a r d i a c  muscle; i n t r o d u c e d  t e r n  pro toplasm,  Puskynd phenomenon i n  c o l o r -  
b r i g h t n e s s  v i s i o n ;  demonstrated importance of f i n g e r p r i n t s ,  1823. ( W ) ( l S ,  9 5 ~ )  
Obs.; v a r i a b l e  s t a r  r e s e a r c h .  ( 4 S ,  131C) 
PRIESTLY, Joseph  (1733-1804), E n g l i s h  chemis t ;  d i s c o v e r e d  oxygen, 
PURKYNg, J a n  E. (1787-18691, Bohemian p h y s i o l o g i s t ;  P r o f .  C h a r l e s  U . ,  
QUGTELET, Lambert A , J .  (1796-1874) , Belgian  s t a t i s t i c i a n ,  as t ronomer;  
head & founder ,  Royal Obs,; developed methods of  s imul taneous  o b s ' n  of 
as t ronomica l ,  m e t e o r o l o g i c a l ,  g e o d e t i c  phenomena a t  various p l a c e s  i n  
Europe; concept  of s t a t i s t i c s  o f  b i o l o g i c a l  & demographic phenomena. (W,M) 
( 4 3 N ,  135W) 
-26- 
RACA!I, G i - u l i o  (>.!?09-3965) I t a l i a n  b I s r a e l i  p h y s i c i s i ;  Prof e 
Jerusa lem;  c a l c u l a t i o n  of a tomic  s p e c t r a  by cjrou;>-theory methods. (Mz) 
(14S, 180 
KAIMOND, Jay. Jr, (l903-19Gl) Dutch iistronomcr; As t ron ,  I n s t .  
Groningen Dj r Plane ta r ium T h e  Hague; lo113 t i n e  presj .den t of Dutch 
s o c i e t y  of amateur astronomers; d i d  much t o  popu1;rize astronomy by h i s  
lectures & a r t i c l e s  .. (&I) f 1414, 15911') 
RAIIs'ISAY, Sir William (1852-1916), B r i t i s h  chemis t ;  P r o f , ,  U, Coll,, 
London; d i scove red  F; i n v e s t i g a t e d  i n e r t  g a s e s ;  bJobel p r i z e  for  chemis t ry ,  
1 9 0 4 ,  (W) (4OS,  l 45E: )  
RASUMOV, Vladiinir  V .  ( l 8 9 0 - l 9 G 7 f I  USSR r o c k e t  s c i e n t i s t  & i n v e n t o r  
l i q u i d - p r o p e l l a n t  r o c k e t s ;  c h i e f  of  Design Bureau  f o r  cons t rucL ion  of 
Ts io lkovsky '  s a l l  m e t a l - a i r s h i p .  (L)  ( 3 9 N ,  114W) 
d i scove red  3 s t a r s  ( w i t h  G.T.C,  [.?o1f) i n  Cygnus wi th  s t r o n g  emiss ion  l i n e s  
(Wolf-Rayet s tars) a (V?) (451\7, 1 1 4 E )  
RAYET, George A . P .  (1833-1906), French as t ronomer ;  D i r . ,  F l o i r a c  O b s . ;  
RICCO,  Annibale (1844-1911) I t a l i a n  as t ronomer ;  Dirmp C a t a n i a  Obs.; 
r e s e a r c h  on Sunspo t s t  a s t r o p h y s i c s .  (W) (75N, 1 7 7 E )  
o t h e r s l  developed & t e s t e d  t h e  first oxygen-gasoline r o c k e t  eng ines  i n  
Germany; c r e d i t e d  w i t h  b u i l d i n g  khe f i r s t  water -cooled  l i q u i d - f u e l  r o c k e t ;  
from 1 9 3 7 ,  D i r e  f o r  Ground Equipment i n  r o c k e t  d e v e l ,  c e n t e r  of Peene- 
muende. (Mz) ( 4 9 S ,  14OW) 
' 
RIEDEP,, Klaus (1307-1944), G e m a n  roc!ce'$ e n g i n e e r ;  w i t h  von Braun & 
, Walter (1902-1968) German rocket s c i e n t i s t ;  c h i e f  d e s i g n e r  
a t  Peenemut>ndet r e s p o n s i b l e  f o r  des ign  of thc A 4  ( V 2 )  ; 1s t  i n  European 
r o c k e t  h i s t o r y  t o  i n s t r u m e n t  a r o c k e t  t e s t  s t a n d  f o r  p r e c i s e  measurement 
of a l l  erigine f u n c t i o n s  d u r i n g  a f i r i n c j  t es t ,  ( M z ) ( 4 9 S ,  140W) 
RITTENKOUSR,  j3p.rri d ( 1 7 3 2 - 1 ? 9 5 )  ' US?: i.----"-- '1 w b - 1  L.dL p 03 - - * - - - -  LLU1iU.l'Ci , l l k a t i i  ii e ; 
P r o f . ,  U.  P a . ;  de s igned  h i s  o r r e r y  ( t o  r e p r e s e n t  motions of p l a n e t s ,  l u n a r  
& s o l a r  e c l i p s e s  f o r  5 0 0 0  y r s . ) ;  s a i d  t o  have made 1st t e l e s c o p e  i n  USA; 
r e s e a r c h  on g r a t i n g s  s p e c t r a ,  magnetism & e l e c t r i c i t y ;  b a r o m e t r i c  e f f e c t s .  (W)  
dev i sed  theo ry  c a l l e d  R i t z ' s  combination p r i n c i p l e .  (I+?) (15S, 9 2 E )  
astronomer; o b s e r v e r  of v a r i a b l e  stars & v i s u a l  b i n a r i e s ;  ac t ive  i n  popuqar- 
i z i n g  astronomy i n  South A f r i c a .  (Mz) (71N, 175W) 
3 ( 7 4 S ,  1 0 7 E )  
R I T Z ,  Wal te r  (1878-19091, Swiss  p h y s i c i s t ;  r e s e a r c h  i n  s p e c t r a l  p h y s i c s ,  
ROBERTS, Alexander W. (1857-19381, South A f r i c a n  e d u c a t o r  & a m a t e u r ,  
I Isaac (1829-1304), B r i t i s h  amateur as t ronomer ;  Fellow of 
Roy. SOC,; p i o n e e r  work i n  photography of nebulae  & s ta r  c lus te rs r  d i s c o v e r y  
of  h i t h e r t o  unknown f e a t u r e s  of t h e s e  o b j e c t s ,  (FIz) (71N, 175W) 
ROBERTSON, Howard P. (1903-1961), USA p h y s i c i s t ,  mathemat ic ian ;  P r o f . ,  
C a l .  Tech.; d i f f e r e n t i a l  geometry; r e l a t i v i t y  & cosmology, i n t e r p r e t a t i o n  
of r e d - s h i f t  by r e l a t i v i t y  t h e o r y ,  e sp .  t h e  2nd o r d e r  t e r m ;  government 
c o n s u l t a n t .  (Mz) (22N, 105W) 
ROCHE, Edouard A .  (1820-18831, French as t ronomer ,  Montpe l ie r ;  t i d a l  
a c t i o n  of a celest ia l  body on a s a t e l l i t e ;  "Roche l i m i t " .  (14) (42S,  135E) 
ROZHDESTVENSKY, D m i t r i  C ,  (1876-1940)USSR p h y s i c i s t ;  founder  & D i r a i  
S t a t e  I n s t .  of O p t i c s ;  r e s e a r c h  on atomic s p e c t r a ;  a b s o l u t e  o s c i l l a t o r  
s t r e n g t h s  by "method of  hooks".  (L)  (8615, 155W1 
ROWLAND, Henry A .  (1848-1901) , USA p h y s i c i s t ;  Pr0.f .) I Johns Hopkins U. ; 
d i scove ry  of inagnetic a c t i o n  due t o  e l e c t r i c  convec t ion;  i n v e n t e d  concave 
g r a t i n g  & developed machine f o r  r u l i n g  g r a t i n g s ;  s o l a r  spectrum (Rowland 
A t l a s ) .  (W) (57N, 163W) 
t 
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RUNFORD, Count Benjamin (Thompson) (1.773-1814) , American-Br i t i sh  
p h y s i c i s t ;  bcsk  known f o r  carinon esFz!rjmcnts ,showing h e a t  t o  be a mode of 
mGtion, & t he reby  d i sp rov ing  p r e v a l e n t  ( c a l o r i c )  n o t i o n  of h e a t  as a 
subs t ance .  (w) i 2 9 s  I l ' l O ! i )  
RYD13ZP.Gt Johctmies R ,  (L854-1919) Swedish p h y s i c i s t ;  P r o f .  , Lund; 
developed forrnuLn f o r  s p e c t r a l  l i n e s  ; discovei 'c6 Rydberg c o n s t a n t  a (W) 
( 4 7 S ,  36\27) 
RYPTIN, N i k o l a i  A ,  (1877-1942) I USSR r o c k e t  s c i e n t i s t ;  a u t h o r  of a 
number o f  s t u d i e s  i n  r o c k c t r y  i n t e r p l a n e t a r y  c o n e u n i c a t i o n s  & e x p l o r a t i o n  
of s t r a t o s p h e r e ;  e x p e r i n c n t i . i  s t u d i e s  of problems r e l a t e d  t o  i n f l u e n c e  of 
i n e r t i a l  a c c e l e r a t i o n  on a l i v i n g  organism. ( L )  (37N, 87E) 
SAENGER, Eugen ( 1 9 0 5 - E ? 6 4 )  I German rocket e n g i n e e r ;  research E p i o n e e r  
book (1930) on phys ic s  & technology of r o c k e t  propu2s ion;  founder (1936)  of 
Rocket Res Centc.r a t  Trauen n e a r  Iianover; r e s e a r c h  on h i g h - a l t i t u d e  aero-  
dynamics rocket-powered ' s k i p  p l a n e '  - (FJ,Mz) ( 4 N  102E) 
v a r i a b l e  stiir o b s e r v a t i o n s  ; c o n s t r u c t i o n  of r e f l e c t o r s ,  invc!-ition of  a l l o y s  
f o r  meta l l ic  m i r r o r s .  (M,L) ( I O N ,  177E) 
&iFi&fK, Adalber'c ( 1 8 2 9 - 1 9 0 2 )  , Czech as t ronomer ;  Prof. , Prac~ue  U.; 
SAHA, lrleghnad (1893-1956), Ind ian  a s t r o p h y s i c i s t ;  P r o f . ,  C a l c u t t a  U,; 
founder ,  I n s t ,  Nuclear Phys ic s ,  C a l c u t t a ;  developed p h y s i c a l  t h e o r y  of 
s t e l l a r  s p e c t r a ,  the Saha i o n i z a t i o n  e q u a t i o n  r e l a t i n g  t empera tu re  , e l e c t r o n  
p r e s s u r e  & l e v e l  of i o n i z a t i o n ;  r e s e a r c h  on s o l a r  corona;  t heo ry  of s p e c t r a .  (W) 
(25,  1.03E) 
ST. J O H N ,  Cha r l e s  E. (1857-19351, USA s o l a r  p h y s i c i s t ,  a s t r o n o i m r ,  Mt, 
Wilson Obs.; rev ised  Rowland's P re l imina ry  Table  o€-Solr?r Spectrum Wave- 
l e n g t h s ;  r e s e a r c h  on motion & c i r c u l a t i o n  i n  sunspo t s  & so la r  atmosphere; 
measured solar r o t a t i o n  p e r i o d  s p e c t r o s c o p i c a l l y ;  r e l a t i v i t y  d i sp l acemen t  
of wavelengths.  (W) ( L O N ,  150E) 
SANFORD, Roscoe F. (1883-1958), USA as t ronomcr ,  Mt. Wilson Obs,; 
;tcsc circl, i n  2 s  krcp~~j , - s i c s  2ccirc;eople b i ~ i a ~ i b a  , Zcpiie:lc.i vi*riabies , inter- 
s t e ;  l a i  LiiLea i v c l u c i  L i i ; S ,  carbon i s o t o p e s  i n  S ta rS  -* iAJ  (32N, 139W) 
SARTON, ~eorqe (A.L.) (1884-19561, Belgian-USA science h i s t o r i a n ;  P r o f . ,  
SCALIGER, Joseph J. (1540-1609), s c h o l a r  (be Agen, F r a n c e ) ;  P r o f , ,  
Harvard U.; a u t h o r  of  numerous books on s c i e n c e  h j i s tory  from a n c i e n t  t i m e s . ( W )  
1 2  1'l.J) ( 4 9N , 
Leiden; l a i d  founda t ions  f o r  modern chronology; d e v i s e d  1st comple te ly  
s c i e n t i f i c  t i m e  sys tem,  based  on c y c l e  of 7980 y r s .  ( J u l i a n  p e r i o d ) .  (W) 
SCHAEBERLE, John M. (1853-19241, USA as t ronomer ,  L i c k  Obs.; d i r e c t g d  
several  s o l a r  e c l i p s e  e x p e d i t i o n s ;  d i scove red  3 cornets; c o n s t r u c t e d  long- 
focus  t e l e s c o p e  camera. (W) (26S, 117E) 
27s , 1 0 9 E )  
SCHJELLERUP, H.C. (1827-1887) , Danish as t ronomer ,  Copenhagen U. Obs, ; 
c a t a l o g  of r e d  stars; c a t a l o g  of  1 0 , 0 0 0  stars observed  by mer id ian  c i rc le ;  
t r a n s l .  of c a t a l o g  o f  A 1  S u f i .  (M) ( 6 9 N ,  157E) 
SCHLESINGER, Frank ( 1 8 7 1 - 1 9 4 3 ) ,  USA as t ronomer ;  D i r , ,  Yale Obs.; a u t h o r  
of c a t a l o g  of 4000 s t e l l a r  d i s t a n c e s ;  r e s e a r c h  on s t e l l a r  photography, p a r a l -  
l a x e s ,  s p e c t r o s c o p i c  b i n a r i e s ,  r a d i a l  v e l o c i t i e s ,  s o l a r  r o t a t i o n .  (W) 
SCFILIEMANN, He in r i ch  ( 1 8 2 2 - 1 8 9 0 ) ,  German a r c h e o l o g i s t ,  founder  of 
archeology of Greek Bronze Age, i n s p i r e d  by f a i t h  i n  h i s t o r i c i t y  of flamer's 
I l i a d ;  excavated  H i s s a r l i k  (Troy) I Mycenae, T i r y n s ,  p roving  t h a t  c i v i l i z a -  
t i o n  d e s c r i b e d  by Homer w a s  more than  myth. (W) (2s, 155E) 
SCHNELLER, Herbe r t  (1901-1967) , German as t ronomer ,  Ber l in-Babelsberg ,  
Sonnenburg, Potsdam; v a r i a b l e  s t a r s ;  5. Aurigae.  (M) (42N,  164w) 
( 4 7 N ,  l38W) 
-28 -  
SCIl8IJFELI), Eduard  (1828-1891)  , German as t ronomer ;  P ro f .  , Bonn; c a t a -  
loged 133,659 n t ~ ~ s  from 2 0  t o  23OS, F: 463 nebulae ;  a s s i s t e d  Argelander i n  
ca t  ,.:loging n o r t h c r n  stars t o  9 - 1 0 t h  mag. (w) ( 4 5 ~ ~  9 8 ~ )  
SCNORR, Richard (1867-1951) , German astronomer; P r o f = ,  D i r .  Hamburg 
O b s ,  , ncrgt Zoxf;  second AG-catalogs; e c l i p s e  e x p e d i t i o n s  (Mz) (19s 9 0 ~ )  
SC€iR8DZNGER, E r w i n  (l8E7- 1 9 6 1 )  , A u s t r i a n  p h y s i c i s t ;  Dir, Sch, Theo- 
r e t i c a l  Phys. Inst, Aciv. S tudy ,  Dublin; IJoSel p r i z e  for phys ic s  1933; d i s -  
coverecl SchrBdinger wavc e q u a t i o n ;  founded W ~ V Q  m, !ianics , p l a c i n g  quantum 
theory  on new b a s i s ;  r e s e a r c h  on s p e c i f i c  h e a t s  of s o l i d s ,  s t a t i s t i c a l  
therRlGdyl2EUI?iCS. ( V J )  ( 7 5 S ,  l33E) 
SCIIUSTER, Sir Arthur  (1851-2934) , B r i t i s h  mathemat ic ian ,  p h y s i c i s t ,  
Germany E; England; r e s e a r c h  i n  spec t roscopy ,  e l e c t r i c i t y ,  magnetism, ca thode  
r a y s I  Zeeman e f f e c i ;  made 1st photograph of spec t rum of s o l a r  corona,l882.(W) 
( 4 N ,  1 4 7 E )  
SCHWARZSCH%LD, Karl (1873-1916)  , German as t ronomer ;  P r o f . ,  Go t t ingen ,  
D i r e ,  Potsdam Obs,; r e s e a r c h  on coxiets, p r e f e r e n t i a l  s t e l l a r  motions; t heo ry  
of s t e l l a r  ztmospheres,  of very  massive bociies; g e o m e t r i c a l  o p t i c s ,  ( W )  
( 7 1 N ,  1 2 0 E )  
SEARES, F r e d e r i c k  € I .  (1873-1964)  , USA as t ronomer ,  f i t .  Wilson Obs.; re- 
s e a r c h  on theo ry  o f  o r b i t s ,  p e r t u r b a t i o n s ,  g e n e r a l  magnet ic  f i e l d  of sun; 
d i s t r i b u t i O f i  of s t a r s ;  s i e l l a r  photometry. (W) ( 7 4 ~  , 1 4 5 ~ )  
Pe te r sburg ;  p i o n e e r  phys io logy  & neurology i n  R u s s i a ;  r e s e a r c h  on c e n t r a l  
nervous system E; r e f l e x e s ;  l o c a l i z e d  r e f l e x  i n h i b i t o r y  c e n t e r s  i n  s p i n a l  
cord & ob longa ta ,  (W) ( 7 S ,  143w) 
SECiiENOV, Ivan M. (1829-1305), Russian p h y s i o l o g i s t ;  P ro f .  I U, St, 
SEGERS, Car los  (1900-1967) , Argent ine  v a r i a b l e  s t a r  o b s e r v e r  & organ- 
i z e r  of amateur as t ronomers  i n  So. America; a u t h o r  of many popu la r  a r t i c l e s  
& lectures .  (13,Mz) ( 4 7 N ,  1 2 8 ~ )  
P r o f . ,  Munich; r e f r a c t i o n  c d i s p e r s i o n ,  a b e r r a t i o n s  bf o p t i c a l  s y s t e m s ;  
p i o n e e r  i n  s te l la r  photometry.  ( I d )  1 3 3 S r  152E) 
SEIDEL,  Ludwis P ,  von (1821-l896) German as t ronomer ,  mathemaLician; 
SEYFERT, C a r l  K.  ( 1 9 1 1 - 1 9 6 0 ) ,  USP- astronomer; P r o f . ,  V a n d e r h i l t ;  D i r e ,  
A . J .  Dyer Obs.; spec t ropho5xnet ry  of s t a r s  & g a l a x i e s ;  s t r u c t u r e  of  Mi lky  
Way; p h o t o e l e c t r i c  photometry of e c l i p s i n g  s t a r s ;  " S e y f e r t  g a l a x i e s " .  (A)  
SHAJN, G r i g o r i  A. (1892-1956), USSR a s t r o p h y s i c i s t ;  D i r - ,  Crimean Ap.  
( 2 9 N ,  1 1 4 E )  
Obs.; phys ic s  o f  s t a r s  & of i n t e r s t e l l a r  space ;  s t e l l a r  r o t a t i o n ;  gaseous  
n e b u l a e ; i o s t o p e s  of C,N i n  stars. (Mz) ( 3 3 ~ ~  1 7 2 E )  
D i r . ,  Leningrad Obs.; r e s e a r c h  on p l a n e t s ,  a tmospher ic  o p t i c s ,  s u r f a c e  
photometry,  a b s o l u t e  b r i g h t n e s s  measurements. (W)(131?, 1 7 3 ~ )  
compiled 1st s ta r  c a t a l o g  ( 8 0 9  s t a r s ) ;  r ecogn ized  connec t ion  of s o l a r  
e c l i p s e s  w i t h  moon. (b1,L) (761?, 1 0 5 E )  
? 
SHARONOV, Vsevolod V. (1901-1964), USSR as t ronomer ;  P r o f . ,  Leningrad U . ,  
SHI SHEN (Shih  Slaenf ( 4 t h  c e n t .  BC) , Chinese as t ronomer ,  Shantung; 
SHTERNBERG, Pave1 K.  (1865-1920), Russian as t ronomer ;  P r o f . ,  D i r . 1  
Moscobr O b s  . ; pho tograph ic  a s t r o m e t r y  & grav ime t ry ;  l a t i t u d e  d e t e r m i n a t i o n .  (L)  
(19N, 117W) 
SIEDENTOPF, H.  (1906-19631, German as t ronomer ;  P r o f , ,  D i r .  o f  Obs. 
Tifbingen; s c i n t i l l a t i o n ;  z o d i a c a l  l i g h t ;  i n t e r p l a n e t a r y  matter.  ( M ) ( 2 2 N ,  1 3 5 E )  
SIERPINSRI, Waclaw (1882-19691, P o l i s h  mathemat ic ian ;  P r o f . ,  U.  Warsaw; 
r e s e a r c h  on l o g i c a l  founda t ions  of math. & topology;  t h e o r y  of  numbers. (FJ) 
SISAKYAN, Nora i r  M .  ( 1907-1966)  , USSR biochemis t , '  USSR Acad, S c i . ;  
(275, 1 5 5 E )  
biochemical p r o p e r t i e s  of pro toplasm,  e f f e c t  of enzymes on m e t a b o l i c  
p rocesses ;  b i o l .  e f f e c t s  of high-energy r a d i a t i o n ;  b i o a s t r o n a u t i c s .  ( L )  
( 4 1 N ,  l.09E) 
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SLJPliER, Ear l  C ,  (l883-lC164) I US!\ astronomer, Lowell Obs. ; p l a n e t a r y  
---- e V e s t o  111, (1675-l969! USA as t ronomer ;  Dire Lowell O b s . ;  
i n v e s t i g a t i o x i  e (A) (49N , 160J i )  
a s t roncmica l  spectro.;co,iy; p l a n e t a r y  atrio:;g!?eres ; d i s c o v e r e d  h igh  space  
v e l o c i t i e s  of ga l zx ie s  
s t a r  c l u s t e r s ;  comets; sadiatLor,s of n i g h t  s k y .  (W) ( 4 9 N p  1 6 0 E )  
b a s i c  t o  thco ry  of expanding u n i v e r s e ;  v e l o c i t y  of 
SNOLUCHOP:SKI, ?sri an  (1872-191'7) , P o l i s h  p h y s i c i s t ;  f l u c t u a t i o n  t h e o r y ,  
second la\: of t h e x  odynanics , t heo ry  or' Browni an moveinent; c r i t i c a l  opa lescence ;  
k i n e t i c  t heo ry  of c o l l o i d s ,  (L) (60N,  9711) 
S N I A D E C K I ~  J an  (1756-1830) , P o l i s h  as t ronomer  ti mathena t i c i an ;  P r o f .  
Krakow U .  founder,, Krakcw Obs e D i r ,  V i l n a  05s .  i s y s t e m a t i c  o b s e r v a t i o n  
of new! y d i s c o s e r e d  a s t e r o i d s ;  1zistosy of  astronomy I (L) ( 2 2 5  I 169W) 
SONMERFELD, Arnold J.W. ( L G G E - l 9 5 1 )  I German p h y s i c i s t ;  P r o f .  I Nunich U.; 
atomic s t r u c t u r e ;  quantum theo ry  of s p e c t r a l  l i n e s ;  wave mechanics & ap- 
p l i c a t i o n  to Bohr atom model. ( W )  (6514, l61i.:) 
SPENCER J O N E S ,  S i r  Harold (1-830-L960) E n g l i s h  as t ronomer ;  D i r e ,  
Greenwich O b s  ; Astornomer Roya l ;  reseazch on l a t i t u c i i .  v a r i a t i o n  I i r r e g u l a r i -  
t i e s  of e a r t h +  movement; c a l c ' n  of masses of p l a n e t s ;  v a l u e  of s o l a r  
p a r a l l a x .  (14) (138, 1 6 6 E )  
s e c u l a r  terns i n  p l a n e t a r y  perturba-Lions (M) (59s 176tJj 
S P I R U  HARET (1851-1912) , Rumanian as 'honomer ;  c e l e s t i a l  mechanics;  
STARK, Johannes (1874-1957) , German p h y s i c i s t ;  Prof .  U; Wdrzburg; 
Nobel p r i z e  1 9 1 9 ;  r a d i a t i o n  & atomic t h e o r y ;  1st t o  s p l i t .  s p e c t r a l  l i n e s  
w i t h  e l e c t r i c  f i e l d  ( S t a r k  e f f e c t ) ,  (W) (25s, 1 - 3 4 ~ )  
Washburn O b s .  ; p i o n e e r  i n  p h o t o e l e c t r i c  s te l lar  photometry,  (W) (6573,  1 4 3 ~ 7 )  
o r i g i n a t e d  law t h a t  t o t a l  r a d i a t i o n  from b l a c k  body i s  p r o p o r t i o n a l  t o  T 4 -  (W) 
STEBBINS, Joel (1~878-1966), USA astronomer; P ro f .  , U. Wisconsin; D i r .  
~ ~ - - y ; ~ y ,  { l a ; 5 - ~ ~ s 3 ; ,  ~ i 2 s ~ j r ; a a  physi.- - 8  - - - - ._ 2 -  7;: eil ;c-.  . r a i  <.LS Lj. r i ' v L  e , 
(46N, l O 9 \ ? )  
STEIN, J . W .  (1871-1951), '  Dutch as t ronomer ;  - D i r .  I' Castel  Gandolfo O b s . ;  
v a r i a b l e  s t a r s .  ( M I  ( 7 N ,  1 7 9 E )  1 
STEKLOV, Vladimir  (1864-1926), U S S R  mathemat ic ian ;  founde r ,  I n s t .  
Phys i c s  & Math. of USSR Acad. S c i . ;  mathemat ica l  p h y s i c s ,  hydro-mechanics; 
t heo ry  of e l a s t i c i t y .  ( L )  (37S, 105W) 
i 
STENO, Nicolaus  (1638-1686), a n a t o m i s t ,  g e o l o g i s t  ( b .  Denmark, worked 
mainly i n  I t a l y  & Germany) p ioneered  i n  geology, p a l e o n t o l o g y ,  c r y s t a l l o -  
graphy, argued t h a t  sed imentary  d e p o s i t s  were o r i g i n a l l y  h o r i z o n t a l ;  d i s -  
cussed  fo rma t ion  of mountains,  c r y s t a l  growth, o r g a n i c  o r i g i n  of f o s s i l s ;  
a l s o  by h i s  s k i l l  i n  d i s s e c t i o n  s i g n i f ' l y  advanced knowledge of anatomy. (W) 
( 3 3 N ,  1 6 2 E )  
STETSON, Harlan T. (1885-19641, USA as t ronomer ,  geophy . s i c i s t ;  D i r . ,  
lab., M.I .T. ;  cosmic - t e r r .  res. ;  c o r r e l a t i o n  of  s u n s p o t s  w i t h  r a d i o  recep-  
t i o n ;  l u n a r  e f f e c t  on i o n i z n t i o n  of upper atmosphere.  ( A )  (40S, 119iq) 
-30- 
STOLETOV, A!.i?:..ander G ,  (1839-1S$1GjKussian p h y s i c i s t ;  P r o f ,  I I"!OSCOW U. ; 
studies of pfiotoeffect ,. ej-ectr j.c discjiargcs i n  gnses 
e3.ec"iroi:?agnetj.s~~ c ferron>agnetism. ( L )  (45N, 155%) 
(~to1.e  tov e f f e c t )  ; 
STONEY, George J. ( 1 3 2 6 - 1 9 1 1 )  I r i s h  mathemat.ician, p h y s i c i s t ;  Prof E 
Queen's toll, I Ga1v:ay; introduced t e r m  e l e c t r o n  6. calc d approx value of 
i t s  charge  1 8 7 4 ;  r e s e a r c h  on wave motion 6: o p t i c s ,  a tomic  s t r u c t u r e  h t h e o r y  
of spcctxa, k i n e t i c  t h e o r y  of g a s e s ;  p l a n e t a r y  atmospheres I) (W) ( 5 6 s  I I-56I.J) 
ST~RT.IER, F. Carl M ,  (187&-1C157) I Norwegian mathematician as t ronomer ;  
P ro f .  U ,  Oslo; i n v e n t e d  appa.ratus for photographing  aurora  b o r e a l i s :  re- 
s e a r c h  on motion of charged p a r t i c l e s  in e a r t h ' s  magnet ic  f i e l d ;  p r e d i c t e d  
existence of Van Al..len b e l t s .  (r:l) ( 5 7 ~ 4 ,  ~ L I ~ E ;  
STRATTOP: I Frederick J 19 ( i88l.-l960 1 , E n g l i s  h as t ronomer  , a s t r o p h y s i c j - s t  ; 
P r o f . ,  Cambridge U ,  D i . r .  Sola:c Phys. 0 : )s . ;  s o l a r  e c l i p s e s ,  aSt.rOphySiCS, (W) 
( G S ,  1G5E) 
GREN,  E l i s  (1870-1947) Danish astronomer; Prof . ,  Copenhagen; 
research on moticns of double s t a r s  co:oets; p e r i o d i c  O k ' i J i t S  (W) ( 2 2 s  133N) 
SUBEOTIN, i .! i lcl~nil  F,  (1893-1966) USSR as t ronomer ;  Prof, I Leningrad  U , ;  
D i r e ,  Inst, Theore t ,  A s ~ K ,  ; r e s e a r c h  i n  c e l e s t i a l  mcchnnics I o r b i t s  of 
comets & p l a n e t s .  (295,  135E) 
p o s i t i o n  by "Sumner Circles" .  ( M )  (37K 1 0 9 E )  
SUD:NEK, Cap ta in  Thomac; H. (1807-167G) , U S F ;  d e t e r m i n a t i o n  of geograph ica l  
SUNDf/IZ\N, K.F.  (1873-1949) , F i n n i s h  astronomer; Prof e ,  f i e l s i n k i ;  
three-body prob1c:n. (M) (llN , 9lW) 
SWAN?, W i l l i a m  F.G, ( 1 8 8 4 - 1 9 6 2 )  p h y s i c i s t  (b. England) : D i r . ,  
F r a n k l i n  Inst. ; c o n t r i b u t e d  t o  stur?y of  cosmic r a y s ,  a tomic  s t r u c t u r e ,  
v ~ ! . ? t - ; v i + - ~  F. a + m n 9 i h c + c  e l ec t r i c i ty .  !it?! I S ~ N ;  I?"/\ 
SZILARD, L e o  ( i898-1964) ,  E-Iunyariaii-~~~cri .can p h k s i c i s t ;  P r o f ,  y n  U. 
Chicago; d i r e c t e d  1st n u c l e a r  cha in  reactj .on (wi th  Fermi) ; r e s e a r c h  i n  
molecular  b io logy ;  w i t h  W. Zinn proved p o s s i b i l i t y  o f * s e l f - s u s t a i n i n g  
n u c l e a r - f i s s i o n ,  1939.  (W) ( 3 4 N ,  1 0 6 E )  1 
TEISSERENC de B o r t ,  Leon P. (1855-1913), French m e t e o r o l o g i s t ;  founde r  
of "Observ. de  Meteoro loa ie  Dynamique", Trappes; p ionee red  u s e  o f  unmanned 
h igh - f ly ing  in s t rumen ted  ba l loons  t o  s y s t e m a t i c a l l y  i n v e s t i g a t e  upper 
atmosphere; d i scove red  i s o t h e r m a l  l a y e r  later c a l l e d  s t r a t o s p h e r e .  (Wb 
( 3 2 ~  1371.5) 
TEN BRUGGENCATE, P. (1901-19611 ,  German as t ronomer ;  D i a r . ,  GBttingen 
O b s . ;  s t a r  c l u s t e r s ;  solar spectrum (M) (9S,  134E) 
TESLA, Nilcola (1856-1943), USA e l e c t r i c i a n ,  i n v e n t o r  (b.  C r o a t i a ) ;  
many i n v e n t i o n s  h d i s c o v e r i e s  i n  t r a n s m i s s i o n  of  AC c u r r e n t ,  wireless 
t r a n s m i s s i o n ,  g e n e r a t i o n  of  e l ec t r i ca l  o s c i l l a t i o n s .  (W) (38N, 125E) 
THIEL, Walter (1910-1943), German r o c k e t  s c i e n t i s t ;  i n  charge  o f  
development of  t h e  A 4 ( V 2 )  eng ine ,  a pump-fed, l i q u i d - c o o l e d  double-walled 
r o c k e t  motor o f  5 6 , 0 0 0  pounds t h r u s t ,  & i t s  p r o d u c t i o n  a f t e r  1st s u c c e s s f u l  
tes t  i n  1 9 4 0 ;  k i l l e d  Aug. 1943 i n  bombing of Peenemuende. (Mz) (40N, 134W 
THIESSEN, E. (1914-19611 ,  German as t ronomer ,  Hamburg O b s . ;  so la r  
magnetic f i e l d s .  (M) (75N, 169w)  
-31- 
TfiOKSON, S i r  Joscpiii J. (1856-1340) I E n g l i s h  p h y s i c i s t ;  P r o f .  I Cambridge 
U, ; NoSc1 p r i z e  1 9 0 6 ;  c l e c t r i c i  t y ,  !;iagce.ti.sri, atcsrnic strucfure; measured 
r a t i o  of chnrcjc t o  mass of ca thode  r ays ,  d i scove red  t h e  c l e c . t r o n  thcrsby .  (W) 
c h i e f  of the Lab, of  as uynamics; founder  of t.he S o v i c t  des ign  of r o c k e t s  
u s ing  smokeless p o t  powder; s u p e r v i s e d  deve1~cp:ncnt of smokeless powder us ing  
s o l i d  so lvcnk,  successful launching  of 1st r o c k e t s .  ( L )  (25N 1621::) 
( 3 3 S ,  1 6 6 2 )  
TIIU!O?-I.T.ROV, Nikolc..? I (1.660-1930) USSi? chemica l  e n g i n e e r ;  o r g a n i z e r  & 
TIXIiQV, G a v s i i l  A ,  (1875-19GO) I Russia-n-Soviet astronomes, Ptilkovo 
Obs * ,  Inst, A s t r ~ b o t a n i c s  I K a ~ a k h s ~ , a n ; d e t a i L c d  comparison of s p e c t r o -  
photometr ic  pmper t i e s  of su r fac?  of ~ a r s  t r i t h  t h o s e  of t e r res t r ia l  vegeta-  
t i o n  i n  v a r i o u s  c l i m a t e  Zones. (M,L) (62i.7, 1 7 2 ~ )  
s o l i d - p r o p l l a n t  rockc-k:; i n  e a r l y  3 0 ' s ,  w i t h  a i m  of u s i n g  them as m a i l  
c a r r i e r s  across t h e  Eng l i sh  Channel, one reached  32 500 ft. a l t i t u d e ;  
k i l l e d  i n  explosion of h i s  l a b o r a t o r y .  ( 3 % ~ )  ( 5 2 S ,  132PJ) 
TfLZNG; ,  Keiaho1.d (1690-1933) , German rocket s c i e n t i s t ;  b u i l t  several  
TIMIRYAZEV,  IClirncnt A ,  (1843-1920) , R u s s i a n i  b o t a n i s t ,  p h y s i o l o g i s t ;  
P i o f ,  I Iloscow U , ;  s t u d i e s  c f pho tcsynches i s ;  development of Darwinism. ( L )  
( 5 S ,  l 4 7 W  
TITIUS, Johann D. (1729-17961, G e r m a n  as t ronomer ;  P r o f . ,  w i t t e n b e r g :  
r a t i o s  of p l a n e t a r y  d i s t a n c e s .  (PI) (27S, l01E) 
TRUMPLER, Robert  J. (1886-1.956) , USA as t ronomer ,  L i c k  Obs,; s t a r  
c l u s t e r s ;  p h o t o j r a p h i c  magnitudes,  rczd-ial v e l o c i t i e s ;  s t e l l a r  s ta t i s t ics ;  
i n t e r s t e l l a r  & s o r p t i o n  ( A )  (2814 , 168E) 
TSANDER, F r i e d r i c h  A. (1887-1933) I USSR r o c k e t  s c i e n t i s t ,  i n v e n t o r ;  
rockek eng ines  u s i n g  compressetl a i r  & g a s o l i n e ,  u s i n g  l i q u i d  nitrocren & 
g a s o l i n e ;  a c t i v e  member of G I R D .  ( L )  (91, 1 4 3 ; ~ )  
~ Y N ~ A L , L  John i j- 8 2 3 - 8 9 3 ) ij r i  ti sh pilys i c i t ; P.ro2 e ~ a t ~ i r i l i  p i i i i v s  . , 
Roy. I n s t .  G t ,  B r i t a i n ;  s t u d i e d  c?bsorption E r a d i a t i o n  o f  h e a t  by gases  & 
vapors ,  w i t h  a p p l i c a t i o n s  t o  metecroloyy; e x p l a i n e d  b l u e n e s s  & p o l a r i z a -  
t i o n  of s k y - l i g h t ;  p r e s e n t e d  expe r imen ta l  diSpr50,f of' t h e o r y  of spontaneous  
g e n e r a t i o n ;  s c a t t e r i n g  of l i g h t .  (W) ( 3 5 5 ,  1 1 7 E )  
VALIER,  Max (1895-1930) , German roclcet s k i e n t i s t ,  p i o n e e r  i n  r o c k e t  
technology; a u t h o r  ~f "The Advance i n t o  Space'' ( 1 9 2 4 )  ; r e s e a r c h  on s o l i d  
& l i q u i d  p r o p e l l a n t  r o c k e t s ;  k i l l e d  i n  e x p l o s i o n  of a t e s t - r o c k e t .  (Mz) 
( 7N4, 174E) 
VAN DE GRAAFF,  Robert  J. (1901-196'7), USA p h y s i c i s t ,  MIT; High Vol tage  
Eng. Corp.; developed h igh-vol tage  e l e c t r o s t a t i c  g e n e r a t o r ;  r e s e a r c h  i n  
n u c l e a r  phys i c s .  (W) (27S, 1 7 2 E )  
VAN DEN BERGII, G.  (1890-1966'), P ro f .  of c i v i l  l a w ,  Amsterdam; p e r i -  
o d i c i t i e s  i n  e c l i p s e s ;  2 books i n  which he was a b l e  t o  check & t o  c o r r e c t  
t h e  t a b l e s  of Oppolzer. 01) (31N, 159W) 
VAN DER WAALS, Johannes D.: (1837-1923), Dutch p h y s i c i s t ;  P r o f . ,  U. 
Amsterdam; Nobel p r i z e  i n  p h y s i c s ,  1910,  f o r  e q u a t i o n  of s t a t e  fo r  g a s e s  & 
. l i q u i d s ;  c o n t i n u i t y  of gaseous & l i q u i d  s ta tes .  ( W )  (44S, 1 1 9 E )  
-32-- 
VAT< NAANEN, Adrj.a,;ln ( 1 8 8 4 - 1 3 4 6 )  Dutch & American astr-ononer,  MC. Wilson 
Obs. ; r e s e a r c h  on p a r a l l a x e s  & propc r  n o i i o n s  of stars, motions of g a l a c t i c  
c l u s t e r s  & v a r i a b l e  stars. (W) ( 3 @ , ! ,  1 2 7 ~ )  
VAN R I I I J N ,  P ie ter  J. (1886-1960) I Dutch as.tronomer; Dire Lab, P r o f ,  
U. Grliningen; ( w i t h  Kapteyn) determined t h e  number of stars i n  ga laxy  as 
30 x 1 ~ 0 9 ;  modernized work of Kapteyn i n  stel1i;r s t a t i s t i c s ,  (W) ( 5 3 ~ ,  14s~) 
VAN'T Iiow, Jacobus I$.  ( 1 6 5 2 - 1 9 1 1 )  I Dutch-Gc:cman chemis t ;  Amsterdam U, 
L i e p z i g  I B e r l i n ;  a f a the r  of  physical chenistry; developed Law r e l a t i n g  
chem. e q u i l i b r i u m  t o  tempera ture ;  partial ~ I L ~ S S U Y T Z  of d i s s o l v e d  s u b s t a n c e s ,  
e l e c t r o l y k i e  d i s s o c i a t i o n ;  stesreochemistry of carbon atom; Nobel p r i z e  I 
1 9 0 1 .  ( W )  (622\7, 132V.7) 
VAN WIJK, Uco ( 1 3 2 4 - 1 9 6 6 )  Dutch-American as t ronomer ;  P r i n c e t o n ,  U, 
Maryland.; dynamics of g a l a c t i c  c l u s t e r s  s t e l l a r  n o t i o n s  h igh  v e l o c i t y  
s t a r s ;  p h o t o e l e c t r i c  photometry,  ( f . 1 ~ )  ( 6 3 S ,  119~) . 
VASHAKIDZE, M - H c  (1909-1956) , USSR askronomer, Pbastumani Obs, ; s o l a r  
corona; d i s t r i b u t i o n  of stars i n  space  (Vashalcidge-Oort  method) ; d i scove red  
p o l a r i z a t i o n  of l i g h t  f r o m  Crab Nebula.  (M) (44PT, 93E)  
VAVILOV, N i k o l a i  (l867-1943), USSR b o t a n i s t ;  Dire I I n s t ,  Gene t i c s  of  
USSR Acad. S c i . ;  g e n e t i c s  Sr immunology of p l a n t s -  (L) (is, 1 3 ~ ~ )  
o p t i c s  esp .  pho to l~ iminesccn t  phenomena, relation of l i g h t  t o  v i s i o n  & 
, S e r g e i  I. (1891-1951) , USSR p h y s i c i s t ,  Moscow; r e s e a r c h  on 
- .  
opk1C.d.i p ; ? y b L i r i G q y ,  i u i i i J - i i e a C e L i C , G a  (:;8L) (Irj, L35i;j 
VENING MEIMESZ, F e l i x  A .  (1887-1366)  Dutch geophysicist, g e o d e s i s t ;  
Prof .  U.  U t r ech t ;  r e s e a r c h  on e a r t h ' s  c r u s t  & m a n t l e , + g r a v i t y  f i e l d ;  de- 
t e r m i n a t i o n s  of g r a v i t y  a t  sea; shape of e a r t h .  J W ) ( O ,  163E) 
VENTRIS ,  Michael G . F .  (1922:1956) , Engl i sh  a r c h i t e c t ;  dec iphe red  
Minoan-f4ycenean L i n e a r  B s c r i p t ,  impor t an t  i n  e s t a b l i s h i n g  t h a t  1 6 t h  t o  
1 2 t h  c e n t .  BC peop les  of  Aegean spoke a n  e a r l y  form of Greek, c o n t r a r y  t o  
p r e v a l e n t  op in ion ;  t h u s  e s t a b l i s h e d  t h a t  Homer's Mycenaeans w e r e  Greeks,. (W) 
(5s:  1 5 8 E )  
VERNADSICY, Vladimir  I .  (1863-1945) , Russian m i n e r a l o g i s t ;  P ro f . ,  U.  *,& 
MOSCOW, D i r . ,  S t a t e  Radium Inst., Leningrad, founde r ,  Biogeochem. Lab.; 
r e s e a r c h  on g e o c h e n i s t r y ,  isomorphism of  chem. e l emen t s ,  m e t e o r i t e s  micro- 
organisms i n  biogeochem, of e a r t h ' s  crust. (W) ( 2 3 ~ ~  1 3 0 ~ )  
founder  of modern anatomy, based  on own d i s s e c t i o n  of human cadave r s ;  
s t a n d a r d i z e d  form & meaning of ana tomica l  nomenclature;  i n v e n t e d  f o r c e p s .  (W) 
( 3 S ,  115E) 
VESALIUS, Andreas (1514-1564), Flemish ana tomis t ;  p h y s i c i a n  t o  Char l e s  V i  
- 3 3 -  
VEST'INE, E r n e s t  11- (1?06-1968) USA p h y s i c i s t ;  Phys. I Carnegie  I n s t . ;  
r e s e a r c h  on geormgnctism, i t s  o r i g i n  G! d i s tu rhznce  I" upper  n-t?osphere; 
.darth's crust, (A) ( 3 4 1 . ; ~  
VETcrI P:?K 3- N V1 adimi. r P '. ( 1 8 E 8- P 9 5 0 1 I I.IS S R ph y s i c i s .i-. 
dyr:ninics P i i ic!cry of rocke'c L'Liqh k ;  air ana1ysj.s;  theory of 
Ship's Screw ~ " V C ? t C h i ~ k i ~ l ' S  V O T t i C i t y  ( L )  (lo;:, 1 3 1 E )  
cng i ne e r ; ae ro- 
VIL'EV, Mikl?ail  A.  (1533-1919)  I Russian astrorromer; c e l e s t i a l  mechanics- 
theory  of l u n a r  moti.on, pe r tu rbed  n o t i o n  of planets  & comets, ( L )  ( 6 S ,  144E) 
VOLTERRA, Vito ( 1 8 6 0 - 1 9 4 0 )  , I t a l i a n  mathemat ic ian ,  p h y s i c i s t ;  P r o f ,  I 
U, Roiiie; develcpec? theory of i n t e g r o - d i f f e r e n t i  a1 e q u a t i o n s ;  t h e o r y  of 
f u n c t i o n a l  a n a l y s i s ;  imaginary var ia -b les  ~ (Wj (5'7111, L31E) 
VON DER PAI!LE:P?, Emanv.el (18G2-1952) , Gerrwn as t ronomer ,  Potsdam Obs .I i 
s t e l l a r  s t a t i s t i c s  e (XI  (25S ,  133W) 
d '  
VOl? ICAR14,1fi.l.i, Theodore (1861-196'3) USA a e r o n a u t i c a l  engineer; D i x . ,  
Guggenhcim A e r o  Labs ; D i r .  Je t  Propulsi.on !;ab 2 founder  A e r o j e t  Engi- 
neering C o r p . ;  p ionee r  i n  c leve l . .h igh  speed a i r c r a f t '  & missiles, d e v e l .  1st 
theory of supersonic d;:i~cj: des igned  c:nprrsonic wind  t u n n e l ;  i n i t i a t e d  re- 
s e a r c h  t h a t  d -e loped  1 s t  supe r son ic  a i r p l a n e ;  r e s e a r c h  i n  math. I a n a l y s i s  
thermodynamics, aerodynamics hydrodynamics e (W) (45s  I 1 7 6 ~ )  
. *  
VON NEUMANN, John (1903-19571,  USA mathematician; P r o f .  I n s t .  Ad- 
vanced S t u d y ;  developed game theo ry ;  shoiA;ed math - equ iva lence  of wave 
mechanics 6: m a t f i x  mechanics; c o n s u l t a n t  to v a r i o u s  comn1ittee.s of U, S 
gov t . ,  Army, Navy, AEC. (w) (4081, 1 5 3 E )  
VON ZEICPEL, E.W. (1873-19591, Swedish astronomer; P r o f . ,  Uppsala; 
s t e l l a r  i n t e r i . o r s ;  masses of stars i n  c l u s t e r s ;  motions of  a s t e r o i d s .  (MI  
--r. v USL.l\L ,.*,> A ,  ( ; ~ ~ . ~ - - ~ p ~ . ~ . >  ~ C S P  YCCF:,~ scientist:; developed 
(42z4, 142Ld) 
metilocis or rockei ~ s ~ i i i i y  
f i r s t  a r t i f i c i a l  e a r t h - s a t e l l i t e ,  f i r s t  l u n a r  probes' & Vost.ok s p a c e s h i p s  (L)  
iiire.:tzc: ?::SI:Z 5 L ~ . F C ' . ~ F  nf  q + o p h y s i m l  r o c k e t s  
(28N, 8837) 
WALKER, Joseph A. (1921-19661, USA, Chief Re?sear'ch P i l o t ,  NASA; P r o j e c t  
p i l o t  on X-1 and D-558 rocket-powered a i r c r a f t  & 1st p i l o t  of NASA's Lunar 
flew t o  354,300 ft. a l t i t u d e  & t o  4 , 1 0 4  mph; k i l l e d  i n  a i r c r a f t  c o l l i s i o n .  (Mz) 
-Landing Research Veh ic l e ,  P r o j e c t  p i l o t  on X-.15 r o c k e t  a i r c r a f t  which he 
(26Sr 162W) 
WAN-HOO , (c  e 1 5 0 0 )  I Chinese i n v e n t o r ;  acco rd ing  t o  legend he  c o n s t r u c t e d  
a manned r o c k e t  of 2 box- l ike  k i t e s  & a sea t ,  & 47  s o l i d - p r o p e l l a n t  r o b k e t s ;  
p e r i s h e d  i n  t r y i n g  t o  t a k e  off. (L) (11S, 139N) 
WATEB4AN, Alan T. (1892--1967), WSA p h y s i c i s t ;  D i r e ,  N a t .  S c i .  Found'n.; 
e l ec t r i ca l  p r o p e r t i e s  of s o l i d s ,  e l e c t r o n  t h e o r y  of conduct ion;  b e s t  known 
f o r  long career of d i s t i n g u i s h e d  service t o  t h e  U.S. Gov't .  i n  science. 
WATSOI6, James C. (l838-1880),  USA as t roncmer ;  P ro f . ,  Dire O b s .  II U. 
Michigan; d i scove red  a number of comets & a s t e r o i d s ,  wrote  on t h e o r y  of 
t h e i r  motion; observed s o l a r  e c l i p s e s ,  t r a n s i t  of Venus of 1874. (I"J(G3S, 1 2 4 N )  
( t i )  
( 2 G S ,  128E) 
WEBER, Wilhelm E. (1804-1891), German p h y s i c i s t ;  P r o f . ,  GBttingen; 
established (wi th  G a u s s )  measuring system of e l e c t r i c i t y ;  r e s e a r c h  i n  magne- 
t i s m  & e l e c t r i c i t y  & r e l a t i o n  between them; a c o u s t i c  phenomena; wave motion.(W) 
(50N, 124W) 
-34-  
WZECIIERT, E ,  (1061-L928)  , German geophysnclsf ;  . .  P r o f ,  , G 6 t t i n g ~ : l ;  
founder of Geophysical Inst.; seisrrrglogy. ( M )  (r?,/iS, 165.L:) 
WIENER, h'orber:: (1894-1961), USA maLhem,atician; P r o f , ,  M.1.T. i t h e o r i e s  
of p r o b a b i l i t y  & p o t e n t i a l . ,  s c l a t i v i t y  & quantum t h e o r y ;  foui-ider of cyber-, 
n e t i c s  (sci .  of communication & c o n t r o l )  ; c o n t r i b u t e d  t o  d e v e l ,  of modern 
computers e (W) ( 4 l N ,  146E) 
WILSING, J. (1856-1943) I German as t ronomer ,  Potsdam O b s ,  ; v i s u a l  
spect-raphotometry of sun  t stars.  (M) (22s L55!!?) 
WINKLER, Johannes (1897-1947)  , German rocke t  s c i e n t i s t ;  i n  1931 he 
launched the f i x s t  successfrz.i Eusope;in l i q u i d - F u e l  rockc?t, burn ing  oxygen 
D p > ? r n i - p h 4  G G - h - + "  , a * - .  , , e.,-* 7 7 p . .  
. -.. , . . _  1. ..? ":?* ._^._ -I--- 23 ?It,, .>f 1°C E:*; ir: V23-j i i l c ~ L . L h  / L . . L G . L A L  iUi 
-.---,. 3...-..& -*\/.... ( s c c i ~ k y  for cp;cz T;c;-cL) i u i L ; i L t L 2 A . , c ,  L ,7 iY f  
WINLOCK, 3sseph  (1-826-1875) USA astrunamer; P r o f .  D i r . ,  Harvard Obs.; 
o b t a i n e d  1st  photograph of e c l i p s e d  corona; 1st t o  adap t  long-focus  t e le -  
scope t o  photography- (W) ( 3 5 N ,  106W) 1 
WOLTJER, J a n  (1891-1946), Dutch astronomer,  Leiden O b s . ;  c e l e s t i a l  
WOOD, Robert  W. ( 1 8 6 8 - 1 9 5 5 1 ,  U S A  p h y s i c i s t ;  P r o f . ,  Johns Hopkins Ug; 
expe r imen ta l  r e s e a r c h  i n  p h y s i c a l  o p t i c s ;  m o d i f i c a t i o n  of d i f f r a c t i o n  
g r a t i n g s ;  made 1st i n f r a r e d  t u l t r a v i o l e t  photographs 0f.mQOn. (W)(44N, 121pJ) 
mechanics; s te l la r  a tmospheres ,  Cepheid p u l s a t i o n ,  solar chroinosphcre. (Mz) 
(45N, 160N) 
WYLD, James €1, (1913-1953), USA r o c k e t  s c i e n t i s t ;  e a r l y  member & 
exper imenter  i n  Amer. Rocket SOC.; i n  1938 des igned ,  b u i l t ,  t t e s t e d  1st  
s u c c e s s f u l  U . S .  r e g e n e r a t i v e l y  cooled r o c k e t  rmtor,  d e s i g n  was b a s i s  of 
format ion  of Reac t ion  Motors Inc .  & concept  was wide ly  used, (Mz) (IS, - 9 8 E )  
of a rc  lamp; r e s e a r c h  on g e n e r a t i o n  & d i s t r i b u t i o n  of e l ec t r i c  c u r r e n t  
YAMAMOTO, I. (1889-19591 I Japanese  astronomer; D i r - ,  Kwasan Obs,; 
v a r i a b l e  s t a r s ,  comets, z o d i a c a l  l i g h t .  (59N, 161E) 
YABLOCHKOV, Pave1 N. ( 1 8 4 7 - 1 8 9 4 )  , Russian e lectr ic  e n g i n e e r ;  i n v e n t o r  
( G i N ,  ' f 4 7 E )  
ZEEPIAN, P ie te r  (1865-19431, Dutch p h y s i c i s t ;  P r o f . ,  Amsterdam, D i r * I  
Phys. Inst., Amsterdam; Nobel p r i z e  1 9 0 2 ;  d i scove red  Zeeman e f f e c t ,  behav io r  
of s p e c t r a l  l i n e s  i n  a magnetic f i e l d .  ( W )  (75s ,  135T.J) 
c a t a l y s i s  of  o r g a n i c  compounds; s y n t h e s i s  of o i l  & caoutchouc; r e s e a r c h  
on o r i g i n  of o i l ;  o r g a n i c  chemis t ry .  (L) (29s, 1 6 7 E )  
ZELINSKY, N i k o l a i  D. (1861-1953), U S S R  chemis t ;  P r o f . ,  Moscow U.;  
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ZINGER, I:ikc!.ai J, (1842-1913E I Russirrn astroncmer;  specj a l i s t  i n  
geodesy; invented  methoi! of astroraom: cal. d>@cxminakion of f i n s ,  
still widely used today, (I;) (57N, 1 7 6 C )  
ZSTGMONDY, Richard A, ( 1 8 6 5 - 1 9 2 9 1  Aust:r:ian chemis t ;  Prof I G B t l t i n g e n ,  
Nobel p r i z e  1 9 2 5 ;  r e s e a r c h  on colloids; co- inventnr  oE u l t r a m i c r o s c o p c ,  (W) 
(5914, l o w )  
Eiographic  - L  d a t a :  persons  proposed tc, be added to  Names a l r e a d y  a n  Moon 
(B&M, 1935  l i s t )  
& comets; co-discovery of Neptune. (B&M) (Wl ( 3 2 S ,  6EEI  
A D X G ,  J o h n  C .  (1813-18921 I B r i t i s h  astronomcr;  motion of Itoon, pl-anets,  
I Char les  E (1868-1951), USA ii,>.::.teur as t ronomer;  act ive i n  b u s i n e s s  
& chemis t ry  ; fer 25  y r s  s e c r e t a r y  b! t r e a s u r e r  of Astron,SOc. of P a c i f i c ,  
a c t i v e  i n  promotion of b o t h  amateur & professional astronony. (Mz) ( 3 2 S F  68E)  
Walter  S. f f 8 7 6 - 1 9 5 6 j I  USA astronomex; Dir. Mt. Wilsor: 01)s.; 
ste1La.r spectra & l umi r tns i tv ;  S i r i u s  B a w h i t e  dwarf; '  CO-, on  enu us: d i f f e r -  
enl;iaL solar  ro ta t ion  from s p e c t r a ;  sunspot s p e c t r a  ~ ( ~ f  ( 3 2 s  ! 6 RE) 
CASSIMJ, Giovanni D.(a625-1712),I'calian/Frenc::h a s t r o n o m e r ; D i r . , P a r i s  Obs.; 
motions of comcts ,planets & satellites ; S a t u r n ' s  .rings;solar p a r a l l a x .  (B&M) (W) 
7 ( 4 0 N I  5E) . 
, Jacques  (1677-1756) ,. French astronomer;  D i r . ,  P a r i s  O b s .  : 
f i g u r e  of e a r t h ;  a s t r o n o m i c a l  tables. (W) (40-N, 5 E )  
KAHN, Graf F r i e d r i c h  von (1741-1805)  German astronomer,  (BhM) 3 1 ~ ,  74s) 
-, Otto (1879-19681,. German p h y s i c a l  chemis t ;  P r o f , , U . B e r l i n ;  R i r a f  4' 
Kaiser  Wilhelm Ins t .Chemis t ry ;  Nobel p r i z e  i n  c h e m i s t r y , . l 9 4 4 ,  fo r  s p l i t t i n g  
uranium atom 6: discoveries i n  c h a i n  r e a c t i o n  p r i n . ;  n u c l e a r  f i s s i o n ;  d i s -  
covered t ransuranium e lements  - (W)  (31Nr 7 4 ~ )  
WALE, George E l l e r y  (1868-1938) I USA astronomer.  (Ar thur ,  1 9 6 4 ,  see 
-, W i l l i a m  (1797-1870) , B r i t i s h  r o c k e t  s c i e n t i s t ;  s i g n i f i c a n t l y  
advanced r o c k e t  technology a f t e r  d e a t h  of Congreve; conceived of s t i c k l e s s ,  
j e t s p u n ,  m i l i t a r y  & l i f e - s a v i n g  r o c k e t s ,  wide ly  used i n  Great B r i t a i n ,  
A u s t r i a ,  and USA. (Mz) f74S, 9013) 
beforq, P. 4 1 )  (74s, ~ O E )  
HENRY, FR?,RES ( P a u l ,  1848-1905; Prosper ,  1849-1903) , French a s t r o n s .  (B&M) 
(24S, 59W) , Joseph (1797-1.873) , USA p h y s i c i s t ;  D i r e  I Smithsonian I n s t .  ; Con- 
ducted r e s e a r c h  i n  e l e c t r o m a g n e t s  , invented  e l e c t r o m a g n e t i c  motor, electric 
r e l a y ;  i n i t i a t e d  system of b a s i n g  weather  f o r e c a s t s  on weather  r e p o r t s  
r e c e i v e d  by t e l e g r a p h ;  a n  o r g a n i z e r  of NlAS. (W) ( 2 4 S ,  59W) 
MARKOV, Andrei A .  (1856-1922) ,  Russian mathematician.  (1964 l i s t , see  p .42 )  
( 5 3 N ,  63W) 
, Alexander V. (1897-19681, USSR a s t r o p h y s i c i s t ,  Pulkovo Obs.; 
l u n a r  phctometry.  (Ii) ( 5 3 4 ,  63wj 
-36- 
ROSS, S i r  Sa~ncs c .  
(B&M) 
__-. --- , Bernha rd  (1879-19351 German lens d e s i g n e r ;  collaborator, Obs a 
Hamburg-Gergedorf ; wide-angle op!.ics ; "Schiniclt  camera. 'I (M) ( l N ,  19E)  
~ - -  - I  O t t o  Y. (1591-1956)  I USSR ma th 'n ,  as t ronomer ,  g e o p h y s i c i s t ,  p o l a r  
e x p l o r e r ;  Dir., I n s t .  of Geophys. of USSR f i ~ a c ? ~ S c i . ;  h y p o t h e s i s  of  o r i g i n  of 
p l a n e t a r y  system front gas-and-dus2 c loud ,  (L) (lNP 1 9 E )  
7Ls.;la;; -.~roiG 
12 st3 , rs ;  s;-::sj: p& LLc su*;a;eyY @&i"i 
I___- O t t o  veri (lE19-:9O5f German-Russian astrono?iic.*f; D i r e  ,PuLkovo Obs,: 
double stars; satel . l i tes of  Uranus; r i n g s  of S a t u r n ,  [B&I.l) (24N, 77W) 
- I O t t o  (1897-1963) I Russian-USA a s t r o p h y s i c i s t ;  D i r .  Yerkes & 
McDonald O b s . ,  N a t i o n a l  Radio Astronomy Obs,;Prof, U. Chicago,. U. C a l i f .  
Berkeley; stellar spectroscopy; s t e l l a r  r o t a t i o n ;  d i scov .  i n t e r s t e l l a r  hydrogen. 
(W) (24N, 77W) 4 
WILSON,  Alexander f1714-1786), S c o t t i s h  as t ronomer .  
, Char l e s  T-R. (1869-1959) 
Cambridge; Nobel p r i z e  i n  p h y s i c s ,  1 9 2 7 ;  i nven ted  Wilson c loud  chamber f o r  
d e t e c t i o n  of i o n i z e d  p a r t i c l e s .  (W) (69s  42w) 
of proper  & r a d i a l  mot ions ;  s t a t i s t i c a l  s t u d i e s  of s o l a r  motion; g a l a c t i c  
r o t a t i o n ;  space  a b s o r p t i o n ;  a b s o l u t e  magnitudes of  s p e c i n l  clasSes of stars.(W) 
S c o t t i s h  p h y s i c i s t ,  Cavandish Lab . ,  
Ralph E. (1886-1960)  USA as t ronomer ,  M t .  Wilson: Obs.; measurement 
(695, 42W) 
(31S, 8?W) 
WRIGHT,  F r e d e r i c k  E. (1878-19531, USA as t ronomer .  (Ar thu r ,  1 9 6 4 , s e e  p.43) 
, Thomas (1711-17861, B r i t i s h  n a t u r a l  ph i lo sophe r ;  sugges t ed  g r ind -  
s t o n e  model of ga l axy ;  p r e d i c t e d  r e s o l u t i o n  of r i n g s  of S a t u r n  i n t o  c o n g e r i e s  
of s m a l l  s a te l l i t es .  (W) (31s, 87w) 
-- , W i l l i a m  H.  (L871-1953), USA astronomer; D i r e ,  L ick  Obs.; photo- 
g raph ic  s t u d y  of Mars, showing t h e  d i s k  t o  be l a r g e r  i n  u l t r a v i o l e t  t h a n  i n  
i n f r a r e d  l i g h t ,  a t t r i b u t e d  t o  s e a t t e r i n g  of uv l i g h t ' b y  atmosphere.  (W) 
(31SI 87W) 
* .A: * . *  A * * k * * * * * * * rg' * * B 
t 
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F i r s t  C i r cw~inav iga t ion  of t h e  Moon .. 
ANDERS, W i l l i a m  A .  (1933- 1, USA as.t,ronaut; l u n a r  module p i l o t  f o r  
Apol lo  8 ,  m a n ' s  f irst  voyage t o  t h e  Moon, D e c  1968: B , S . ,  U.S.Nava1 Acad.; 
M . S .  , n u c l e a r  encjinot.rincj, A i r  FGTCC Ins t .Tech .  (Mz) (42S, 144W) 
BORW-N, Frank (1928- ) USA astro:!:ut.; Deputy D i r e  of F l i g h t  Opera- 
t i o n s ,  Manned SpacccraT'c Center, i iousion; comiand pilot of Gemini V I 1  , r e c o r d  
o r b i t a l  flight of 3 3 0 , 5 8  h r s l  Der 6 5 ;  spacecraft conmi3:ider' o f  Apollo 8 
f l i g h t  t o  !IIoOn, D c c  6 8 ;  B,S. U ~ S ~ ? I ~ . ~ ~ A C Z ~ ~ ~ ;  M,S., ae roaaxt ica l  cngr. , C a l .  
Tech, (Piz) (37S, J.43K) 
ALDRI?:, Edwin E.  J r ,  (1-930- ) I USA as t rcnauis ;  p i l o t  of GeiFrini XII, 
s p e n t  over 5.5 h r s  cuts idc.  spaczcraf t - ,  Iqov 66; p i l o t  of Lunar module of 
Apollo la, 2nd man t o  s e t  foo t  on M O O I I ~  J u ~  6 9 ;  B . S . ,  U.S,Mil.AcadG; 
D.Sci, i n  a s t r o n z u t < - c s ,  MIT. (Mz) (1.4N , 2 2 . 1 E )  
ARMS'.CROZ'JG, N e i l  A ,  (1930- ) USA a s t r o n a u t ;  conmclnd p i l . o t  of Gemini 
V E I ,  f i r s t  do::Xing of 'cwo v e h i c l e s  i n  s p a c e ,  Mar 6 6 ;  conunander oi A p o l l o  11, 
f i r s t  man t o  set foo t  on Moonl 20  31-11 6 9 ;  S . S . ,  a e r o n a u t i c a l  engr * ,  Purdue 
U n i v , ;  r e s e a r c h  test pilot f o r  r o c k e t  a i r c r a f t .  (Iviz) (1.5N, 25E) 
, .  
COLLINS , Michael (1930- ) USA askrranaut; p i l o t  of Gemini X, 3 p e r i o d s  
of extra-vehicvlar a c t i v i t y  3 u l  6 6 ;  corm~it~.id moduia p i l o t  of A p o j . i o  ii N o o n -  
l and ing  m i s s i o n ,  J u i  6 9 ;  I3.S. , U.S, M i l .  Acad. (ivlz)' (1.3N, 23.7E) ' 
USSR Cosmonauts 
1 
LEONEV, A l e x s e i  A. (1934- ) USSR pi lo t -cosmonaut ;  first man t o  walk 
i n  s p a c e ,  d u r i n g  2 6  h r  f l i g h t  of Voshod-2, Mar 6 5 .  ( L )  ( l 9 N ,  148E) 
TERESIIKOVA, V a l e n t i n a  (Micolaeva-Tereshlcova) (1937- ) USSR pi lo t -cosmonaut ;  
p i l o t e d  Vostok-6, made 4 8  r e v o l u t i o n s  abou t  e a r t h , J u n  
TITOV,  German S.(l935- ) ,  USSR pi lo t -cosmonaut ;  p i l o t  of Vostok-2, made 
f i rs t  day-long f l i g h t  i n  space, wi th  17  r e v o l u t i o n s ,  Aug 6 l . ( L )  (28N, 151E) 
SIIATIibOV, Vladimir  A. (1927- ) , USSR pi lo t -cosmonaut ;  took p a r t  i n  
docking t h e  f i r s t  expe r imen ta l  o r b i t a l  s t a t i o n ,  Jan 6 9 ;  d i r e c t e d  group f l i g h t  
of 3 space - sh ips  Soyuz, O c t  63. (L) (24N, b4OE) 
NIKOLAEV, Andriyan G .  ( 1 9 2 9 -  ) ,  USSR pi lo t -cosmonaut i  took p a r t  i n  
f i r s t  group f l i g h t ,  Aug 6 2 ;  commander of Soyuz-9, which c a r r i e d  o u t  r eco rd -  
long o r b i t a l  f l i g h t ,  JLzn 70. (LJ (35Nr L51E:)  
63. (L)  ( 2 8 N ,  1 4 5 E )  
f 
PEOKTISTOV, Kons tan t in  P. (1926- ) , USSR cosmonaut; D r .  Tech .Sc i . ,  
t h e  f i r s t  s c i e n t i s t - c o s m o n a u t ,  c a r r i e d  o u t  exper iments  i n  s p a c e s h i p  Voshod, 
O C t  6 4 .  ( L )  (31NI 140E) 
A d d i t i o n a l  names proposed for  commemoration 
APOLLO (35S, 155W), USA manned l a n d i n g  program; Greek god. 
SINUS LUNECUS ( 3 2 N F  1-5\41, s i t e  of 1st USSR ha rd  banding. 
PLANETIA DESCENSUS'(7N, 64W), s i t e  of 1st USSR s o f t  l and ing .  
STA'I'XO TKANQUlLLITATIS (0.8N, 23.7E 1 , s i t e  of 1st USA manned l and ing .  
Bi.ographicn1 d a t a  f o r  names on S o v i e t  IAU 
PIAM ICLL 30N, 982: 
F4EI:l;l :L?'cv 6N, 1 4 1 E  
1'7 s TI: UI: 12s, 10SE 
POFOV 1 7 N  , 99E 
SRLODO:V'SI'I: 18S, 96E 
TSIOZ1COVSi;Y 215, 129E 
TSU CIIUNG-CHI 17N , 1 4 4 E  
14ARI;: I M G E N I I  34Sy l63E 
MONTES SOVIETTCI , d e l e t e d  
( f o r m e r l y  Sklodowska-Curie 1 
l i s t  of 1963. 
EDISOI? , .Thornas A .  (1847-1931)  USA i nve i l t o r ;  i nven ted  many importapt. 
GZORDAPJO DRUNO (1548-1600) , phi.l-osophcr, cosmolog i s t  (i:: . I t a l y )  ; c.'osmology, 
e l e c t r i c a l  d e v i c e s ;  o r g a n i z e r  of Edi-son E l e c t r i c  C o  (W) 
conceived of earth as r e v o l v i n g  round a nioving S V . ~ ,  b e l i e v e d  stars were c e n t e r s  
o f ,  o t h e r  planetary systems moving i n  s.n i n f i n i t e  space ;  r e j e c t e d  r e l i a n c e  
on A u t h o r i t y ;  burned a t  si-ake f o r  he resy .  (W) . *  
HERTZ, Hei l l r ich  R ,  (1857-18941, German p!iysj.cist; Prof.  I U.Bonn; r e s e a r c h  
on d i s c h a r g e  of e l e c t r i - c i t y  i n  r a r i f i e d  gascs; 1st t o  obse rve  e l e c t r o m a g n e t i c  
waves (Hcrt .zian,  or  r a d i o  waves) c . l 8 8 6 ,  s t u d y  of t h e i r  p r o p e r t i e s  e (P?) 
J O L I O T ,  Fredcrlic (1900-1958), French p h y s i c i s t ;  P r o f . ,  U . P a r i s ;  d i s c o v e r y  
of a r t i f i c i a l  r a d i o a c t i v i t y ;  n u c l e a r  physics ; s t r c c t u r e  of a t o a ;  neu t ron  
emiss ion  i n  iiucl-ear f i s s i o n ;  Fr .h igh  c:oi-nn?i-. f o r  a tomic  energy .  ('w) 
CWLES liER1\!17: ! Inae- lao!?)  I P?'fS.?!Ch 7 : T r i t e r  nf sciz???ce E i c . t i c ? r ? ,  re:T!artehly 
n r n n l . t m + i : r _ i  M?) 
z --.-I -. - - - 
KURCIIATOV, Igor  V. , (1903-1960) , IJSSR nuc1ca.r p h y s i c i s t ;  dir. nuc3.ea.r phys ics  
l a b  a Physico-Technical In:; t. ; supervised b u i l d i n g  of  c y c l o t r o n s  ; r e s e a r c h  i n  
nuclear  f i s s i o n  produced by neu t ron  bonibardinent & ' in spon taneous  f i s s i o n .  (W) 
LOBACIIEVSKY, N i k o l a i  1. (1793-1856) , Russia.n math 'n ;  Prof- , U.Kazan; non- 
Euclidean geometry,  l a t c r  r e l a t e d  t o  Ei.nstein t h e o r y  of r e l a t i . v i t y .  (W) 
LOMONOSOV, Milihail V .  (1711- l765) ,  Russ ian  s c i e n t i s t ,  s c h o l a r ;  Prof,& U .  of 
Imper i a l  Academy S c i . , S t . P e t e r s b u r g ;  r e s e a r c h e s  i n  chemis t ry ,  astronomy, m e t -  
a l l u r g y ,  geology,  meteoro logy ,  ca r tog raphy ;  a l s o  a grammarian, p o e t ,  h i s t o r -  
i a n .  (W) 
MAXWELL, James C. (1831-18731, B r i t i s h  p h y s i c i s t ;  P r o f , ,  Cambridge U . ;  
MENDELEEV, D m i t r i  I. (1834-1907), Russian chemis t ;  P r o f , ,  U.St ,Pe tersburg ;  
fund '  1. r e s e a r c h  i n  e l e c t r i c i t y  & magnetism, Maxwell. I s e q u a t i o n s .  (W) 
developed p e r i o d i c  c l a s s i f i c a t i o n  of e lements  ( u s i n g  o n l y  63) acco rd ing  t o  
a tomic  weight ;  d i s c o v e r e d  p e r i o d i c i t y  of physical.  & chem. p r o p e r t i e s  of e l e m -  
ents, p r e d i c t e d  p r o p e r t i e s  of o t h e r  e l emen t s ,  discovered. several e l emen t s ,  
& c o r r e c t e d  a tomic  wt,. of o t h e r s .  (W) 
PASTEUR, Louis  (2822-l895),  French chemis t ,  m i c r o b i o l o g i s t ;  P r o f . ,  Sorbonne; 
D i r . t  P a s t e u r  I n s t e t P a r i s ;  founder  of m i c r o b i o l o g i c a l  s c i e n c e s ,  germ t h e o r y  of 
d i s e a s e  & s c i e n c e  of immunity; developed e f f e c t i v e  t r e a t m e n t  f o r  r a b i e s ,  (W) 
POBOV, Alexander S. (2859-1905), Russ ian  p h y s i c i s t ;  n a v a l  e n g r . ,  Krons t ad t ;  
r e a s e a r c h  on u s e  of  e l e c t r o m a g n e t i c  waves t o  receive s i g n a l s ;  a tmosphe r i c  el- 
e c t r i c i t y ;  X-rays. (Lq) 
N e w  positions proposec? fa r  n a w s  adopter3 in 1964; 
FERMI 2GS, 1 2 2 E  
Biograp9ical d a t a  f o r  rimes adopted i n  1 9 6 4 :  d a t a  s u p p l i e d  by D,W.G.Arthv.r 
& E.A.Nhitakcr (AGiJ) , e d i t e d  by B.Be1l t o  confoi-m t o  s t y l e  of o t h e r  s e c t i o n s , .  
w i th  some a ? d f t i o n s  from ( a ) .  
ABEL, N i e l s  H .  (1 8 0 2 - 1 8 2 9 ) ,  Norwer ;an mathemat ic ian ;  r e s p o n s i b l e  f o r  v a s t  
developxitnt oE a l g e b r a i c  geometry; d i s c o \ ) e r e d  several t ypes  of eqns  , l a t e r  
c a l l e d  A!-lclian f u n c t i o n s ,  i n t e g r a l s ,  g rcups ;  theory.  of e l l i p t i c  i n t e g r a l s .  
(A&\$) (W) ( 3 4 S P  ESEI 
?h<T??!P$;z?ZF ~ C I Z L ~  r, ( l272 -L "Z )  , T ~ U J - V ~ L ~ ~ ~ L L ~  exp;ose.r; f i r s t  20 s a i l  NW 
passage E t o  W, 1 9 0 3 ;  l o c a t e d  N i4iaq:ietic Po le ,  1904; l c d  f i r s t  e x p e l i t i o n  t o  
r each  S Pole, 131L. (&&PI) (!J) fSS:i, 86E) 
ASTON, F r a n c i s  \ a .  (1877-1945) , B r i t i s h  chemist', physicist; Cavendish Lab. ; 
Nobel p r i z e ,  chemis t ry ,  1 9 2 2 ;  i n t roduced  mass-spec t rograph ,  d i scove red  2 1 2  
i s o t o p e s ,  e s t a b l i s h e d  i s o t o p y  a s  b a s i c  phenorn.of n a t u r e ;  made mass a n a l y s i s  
of m e t a l l i c  e lements .  ( ~ 1 2 ~ )  (w) (33N, 88lJ) 
BAADE, Walter (1893-1960) , German as t ronomer ,  M t .  Wilson & Palomar bbs . ;  
d i scove red  p l a n e t o i d s  Hidalgo & I c a r u s ;  made many impor t an t  c o n t r i b u t i o n s  
t o  g a l a c t i c  & e x t r a g a l a c t i c  r e s e a r c h ;  d e v e l . t h e o r y  for  Popu la t ion  I and Pop. 
I1 s tars ;  r e s e a r c h  on cosmic d i s t a n c e  scales; s i z e  of g a l a x i e s ;  age  of un i -  
verse: i d e n t i f i e d  ( w i t h  Minkowski) Cygnus r a d i o  s o u r c e  as 2 g a l a x i e s  
c o l l i d i n g .  (A&W) (W) (44S, 82W) 
BALBOA, Vasco N .  d e  (c.1475-1517), Spanish  e x p l o r e r  & c o n q u i s t a d o r ;  f i r s t  
European t o  see & r e a c h  P a c i f i c  Ocean, 1513. (A&W) (W) (19Nj 83W) 
BALHER, Johann J. (1825-1898) S w i s s  math 'n ,  p h y s i c i s t ;  p i o n e e r  r e s e a r c h  
on s t r u c t u r e  of atom, spectrum a n a l y s i s ;  formula ted  r u l e  for t h e  t rave lenyths  
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Cracov O h s ;  founded Cracov schoo l  of se l enodesy ;  developed new methods of 
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HEDIN, Sven A. (1865-1952) Swedish e x p l o r e r  of l i t t l e - k n o w n  a r e a s ;  l e d  
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p r i z e ,  1 9 0 4 ;  r e s e a r c h  i n  t h e o r y  of soundp l i g h t  & c o l o r ;  p h y s i c a l  o p t i c s  & 
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